
Remedial Investigation Report 
for 

Site 21 - Buildings 
1517/1506 Area 

Volume II of II 

Naval Station Great Lakes 
Great Lakes, Illinois 

Naval Facilities Engineering Comnnand 
Midwest 

Naval Facilities Engineering Command Midwest 
Contract Number N62472-03-0057 

Contract Task Order C064 

July 2012 

us EPA RECORDS CENTER REGION 5 

441122 



« ^ 

APPENDIX G 

HUMAN HEALTH RISK ASSESSMENT SUPPORTING DATA 

•i 



TABLE G-1 UNCERTAINTY ASSESSMENT 
COMPARE TABLE 5-11 AND lEPA PROPOSED TOXICITY VALUES • 

SITE 21 - BUILDINGS 1517/1506 AREA 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

ORAL/DERMAL 

Chemical 
of Potential 

Concern 

CHRONIC 
Semivolatile Organic Compounds 
NAPHTHALENE 
TCDD TEQ (use 2,3,7,8-TCDD) 
PENTACHLOROPHENOL 
Pesticides/PCBs 
AROCLOR 1260 
DELTA-HEXACHLGROCYCLOHEXANE 
Volatile Organic Compound 
BENZENE 
TETRACHLOROETHYLENE 
Inorganics 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM VI 
COBALT 
COPPER 
IRON 
MANGANESE 
MERCURY 
VANADIUM 
SUBCHRONIC 
ALUMINUM 
ARSENIC 
Chromium VI 
MERCURY 

Chronic/ 
Subchronic 

Chronic 
Chronic 
Chronic 

Chronic 
Chronic 

Chronic 
Chronic 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

Subchronic 
Subchronic 
Subchronic 
Subchronic 

Oral RfD 

Value 

0.02 
1.00E-09 
5.00E-03 

2.00E-05 
8.00E-03 

4.00E-03 
1.00E-02 

1.0E+00 
4.0E-04 
3.0E-04 
2.0E-01 
1.0E-03 
3.0E-03 
3.0E-04 
4.0E-02 
7.0E-01 
4.7E-02 
3.0E-04 
9.0E-03 

2.0E+00 
5.0E-03 
2.0E-02 
3.0E-03 

Units 

mg/l<g/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

lEPA 
Proposed 

Subchronic 
RfD 

0.6 
2.00E-08 

0.001 

3.00E-05 
0.00001 

0.01 
0.1 

see below 
same 

see below 
no comment 

0.0005 
see below 

0.003 
0.01 
same 
0.023 

see below 
0.005 

1 
0.003 
0.005 

no comment 

Difference in Subchronic RfD - RA and lEPA values 

RA RfD is more conservative 
RA RfD is more conservative 
Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed. 

RA RfD is more conservative 
Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed. 

RA RfD is more conservative 
RA RfD is more conservative 

No difference 

No difference 
Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed. 

RA RfD is more conservative 
Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed. 
No difference 
RA less conservative 

Based on new RSL. RA less conservative. 

RA less conservative 
RA less conservative 
Tier 3 Subchronic value lower than IRIS chronic. Therefore, no change proposed. 
No difference 

Bold = Difference in HHRA and lEPA subchronic toxicity values. 



TABLE G-2 UNCERTAINTY ASSESSMENT 

COMPARE TABLE 5-12 AND lEPA PROPOSED TOXICITY VALUES -INHALATION 
SITE 21 - BUILDINGS 1517/1506 AREA 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

Chemical 
of Potential 

Concern 

Semivolatile Organic Compounds 

NAPHTHALENE 

TCDD TEQs (use 2,3,7,8-TCDD tox valt 
Volatile Organic Compound 
BENZENE 

TETRACHLOROETHYLENE 
Inorganics 

ALUMINUM 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM VI 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Chronic/ 
Subchronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 
NA 

Chronic 

Chronic 

Chronic 

Inhalation Chronic 
RfC 

Value Units 

3.0E-03 

4.0E-08 

3.00E-02 

2.7E-01 

5.0E-03 

1.50E-05 

5.0E-04 

1.0E-05 

1.0E-04 

6.0E-06 
NA 

5.0E-05 

3.0E-05 

7.0E-06 

mg/m'' 

mg/m^ 

mg/m^ 

mg/m'' 

mg/m^ 

mg/m^ 

mg/m'' 

mg/m' 

mg/m^ 

mg/m' 
NA 

mg/m' 

mg/m'' 

mg/m'' 

lEPA 
Proposed 

Subchronic 
RfC 

3.0E-03 

same 

a.OE-02 

same 

same 

same 

same 

3.0E-04 

2.0E-05 

same 

same 

1.0E-04 

Difference in Subchronic RfC 
RAand lEPA values 

No difference 

No difference 

RA RfC is more conservative 

No difference 

No difference 

No difference 

No difference 

RA RfC is more conservative 

RA RfC is more conservative 

No difference 

No difference 

RA RfC is more conservative 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire Site 
Receptor Population: Construction Woriter 
Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Demial 

Parametei 

Code 

Csoil 
IR 
Fi 

EF 
ED 
OF 
BW 

AT-C 
AT-N 

Csoil 
OF 
SA 
AF 

ABS 
EF 

ED 
BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fraction Ingested 
Exposure Frequency 
Exposure Duration 
Conversion Factor 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 

Conversion Factor 
Skin Surface Area 
Soil to Skin Adherence Factor 

Dennal Absorption Factor (Solid) 
Exposure Frequency 

Eiq}osure Duration 
Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 
mg/day 

unitless 
days/year 

years 
J<g/mg • 

kg 
days 
days 

mg/kg 
kg/mg 

cm^/day 

mg/cm^ 

unitless 
days/year 

years 

kg 
days 
days 

RiME 
Value 

95% UCL or Max 

330 
1 

30 

1 
1.0E-06 

70 
25.550 

42 
95% UCL or Max 

1.0E-06 
3.300 

0.3 
chemfcal -specific 

30 
1 

70 

25.550 
42 

RME 
Rationale/ 
Reference 

USEPA. December 2002 
USEPA. December 2002 
USEPA. May 1993 
lEPA. April 2004 
Professional Judgement 

USEPA. December 1989 
USEPA. May 1993 
USEPA. December 1989 
USEPA. December 1989 
USEPA. December 2002 
USEPA. December 1989 
USEPA. July 2004 

USEPA, July 2004 
USEPA, July 2004 
lEPA, Apnl 2004 

Professional Judgement 
USEPA. May 1993 

USEPA, December 1989 
IEPA.Janaury2003 

CTE 
Value 

Mean 
165 

1 
30 

1 
1.0E-06 

70 

25,550 
42 

Mean 
1.0E-06 

3,300 
0.1 

chemk^ -specific 
30 

1 
70 

25,550 
42 

CTE 

Rationale/ 
Reference 

USEPA. December 1989 
Professional Judgment 
USEPA. May 1993 
lEPA. April 20O4 
Professional Judgement 
USEPA, December 1989 
USEPA, May 1993 
USEPA. December 1989 
USEPA. December 1989 

USEPA. December 1989 
USEPA. December 1989 
USEPA. July 2004 
USEPA, July 2004 
USEPA, July 2004 
lEPA. April 2004 

Professional Judgement 
USEPA. May 1993 

USEPA. December 1989 
lEPA, Janaury 2003 

Intake Equation/ 
Model Name 

Ingestion Intake (mg/kg/day) = 
Csol lx lRxRxEFxEDxCF 

BW X AT 

U.S. EPA. December 1989 

Dermal Intake (mg/kg/day) = 
Csoi lxCFxSAxAFxABSxEFx 

BWxAT 

U.S. EPA. December 1989 

ED 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake 
Noncancer Ingestion Intake 

Cancer Dermal Intake 
Noncancer Denmal Intake 

RME = 5.54E-09 
RME = 3.37E-06 

RME= 1.66E-08 
RME= 1.01E-05 

Cancer Ingestion Intake - CTE = 2.77E-09 
Noncancer Ingestion Intake - CTE = 1.68E-06 

Cancer Dermal Intake - CTE = 5.54E-09 
Noncancer Dermal Intake - CTE = 3.37E-06 

Table 4-1 7-1 8-1 Site 21 Surface Soil CW RME Table4.1 
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TABLE 7.1 - REASONABLE IMAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILUNOIS 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

• 

Exposure Medium: Surface Soil 
Exposure Point Entire Site 
Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical 
of Potential 

Concern 

BAP EQUIVALEf^ (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 
(total) 

BAP EQUIVALENT (FULL DLs 

/^OCLOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

5.06E+01 

7.20E-01 

3.35E-05 

2.95E+04 

5.22E+00 

4.84E+01 

2.34E+02 

1.30E+01 

1.63E-f02 

1.77E+01 

8.35E+02 

6.95E-t04 

2.42E+03 

B.98E-fO0 

2.57E-f01 

5.06E-fO1 

7.20E-01 

3.35E-05 

2.95E404 

5J22E+O0 

4.84E+01 

2.34E-f02 

1.30E+01 

1.63E+02 

1.77E+01 

8.35E+02 

6.95E+04 

2.42E403 

8.98E-̂ 00 

2.57E+01 

Medium 
EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

rtig/kg 

rng/kg 

rrig/kg 

mg/kg 

rng/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 
Value 

5.06E-fO1 

7.20E-01 

3.35E-05 

2.95E-f04 

5.22E-M0 

4.84E+01 

2.34E-H02 

1.30E+01 

1.63E+02 

1.77E+01 

8.35E+02 

6.95E-104 

^42E+03 

8.98E+O0 

2.57E+01 

5.06E+O1 

7.20E-01 

3.35E-05 

2.95E-t04 

5.22E+00 

4.84E+01 

'2.34E+02 " 
1.30E+01 

1.63E+02 

1.77E+01 

8.35E'f02 

6.95E-f04 

2.42E+03 

8.g8E-»O0 

2.57E-f01 

Intake 
(Non-Cancer) 

1.7E-04 

2.4E-06 

1.1E-10 

9.9E-02 

1.8E-05 

1.6E-04 

7.9E-04 

4.4E-05 

5.5E-04 

6.0E-05 

2.8E-03 

2.3E-01 

8.1E-03 

3.0E-05 

8.7E-05 

6.6E-05 

1.0E-06 

1.0E-11 

1.5E-05 

1.3E-07 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

(Sutx:hronic'' 

if available) 

2.0E-05 

1.0E-09 

2.0E-tOO 

4.0E-04 

5.0E-03 

2.0E-01 

1.0E-03 

2.0BC2 

3.0E-04 

4.0E-02 

7.0E-01 

4.7E-02 

3.00-03 

9.0E-03 

2.0E-05 

1.0E-09 

ZOE+00 
4.0E-04 

5.0E-03 

2.0E-01. 

2.5E-05 

5.0E-04 

3.0E-04 

4.0E-02 

7.0E-01 

1.9E-03 

3.0E-C3 

9.0E-03 

Reference 
Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Concentratfon 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentratk)n 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

1.2E-01 

1.1E-01 

5.0E-02 

4.4E-02 

3.3E-02 

3.9E-03 

4.4E-02 

2.7E-02 

2.0E-01 

7.0E-02 

3.3E-01 

1.7E-01 

1.0E-02 

9.6E-03 
LEnhOO 

5.1E-02 

1.0E-O2 

2.9E-03 

5.3E-03 

6.9E-02 

1.E-I-00 

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for fiazard calculatnn. 

Subchronic values in italics. 

Dermal Absorotion Fraction from SoiKABS^ fUSEPA. Julv 2004): 

Dioxins/furans - 0.03 Arsenks-O.OS Cadmium - 0.001 Aroclor 1260-0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact with sofl. 

Table 4-1 7-1 8-1 Site 21 Surface Soil CW RME Table7.1 2/1/2011 1:58 PM 



TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 

STTE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES. ILUNOIS 

\ 

Route 

Ingestion 

Dennal 

ScenaiioTiTiefrains: Fijture 

I t todum: S o l 

Ei^xsure MedJum: Surface So l 

BqFKSure Point Entire Site 

Receptor Population; Construction Woilter 

Receptor Age: Adult 

Chemical 

ol Potential 

Concefli 

BAP EQUIVALEriT (FULL OLS 

AROCLOR 1260 

TCDD T I Q B (FULL DLs) 

ALUIkflNUM 

ANTlMONy 

ARSENIC 

BARIUM 

CAOMUM 

CHROMUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR tZGO 

TCDD TEQs (FULL DLs) 

ALUMINUM 

A m i M O N Y 

ARSENIC • 

BAFUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAt^GANESE 

neRCUHY 

VANADIUM 

(total) 

Medium 

EPC 

Value 

5.0fiE-f01 

7.20E-01 

3.3SE-0S 

Z9SE*M 

S.2ZE+00 

4.84E«01 

Z.34E4C2 

1.30E+01 

1.63E+02 

1.77E+01 

aaSE-fOZ 

6.SSE-KH 

2.42E-t03 

assE-too 
ZSTE+OI 

S.06E-fO1 

7.Z0E-01 

3.35EK)S 

i95E+04 

SJSE4O0 

4.84E+01 

2.34E40Z 

1.30E+01 

1.63E+Q2 

1.77E+01 

aSSE-fOS 

6.95E-I04 

Z4ZE'»03 

aSSE-KX) 

2.S7E-I01 

Medium 

EPC 

Units 

tngliiQ 

mg/kg 

mg/tq] 

mg/kg 

mgrtig 

mgfltg 

mg/kg 

mg/kg 

mg*g 

mg/kg 

mgrtig 

mg/kg 

mg*s 

mg/kg 

mgrt(g 

mg/kg 

mgflig 

mg/kg 

mgrttg 

mgrtcg 

mg*g 

mgfcg 

mgrttg 

mgflm 

mgrttg 

mgfltg 

mgrttg 

mg/kg 

mg/kg 

mgfltg 

Route 

EPC 

Value 

5.06E-IO1 

7.20E-01 

3.3SE-0S 

2.9SE404 

a22E-fO) 

4.84E+01 

Z.34E402 

1.30E-tO1 

1.63E-f02 

1.77E+01 

8.3SE402 

a95E+04 

Z42E-103 

assE+oo 
2.S7E-t01 

S.OGE-fOI 

7.20E-01 

3.35E-05 

2.9SE- fM 

S.22E'fCI0 

4.84E401 

Z.34E'f02 

1.30E+01 

1.63E+OZ 

1.77E401 

aasE-toz 
a9SE-t04 

Z 4 2 E 4 0 3 

assE-xx) 
Z 5 7 E + 0 1 

Route 

EPC 

Units 

mg/kg 

m g * g 

m g * g 

mg/kg 

m g * g 

mgAg 

m g * g 

mgn<g 

m g * g 

mgflig 

mg/kg 

mg/kg 

mg/kg 

m g * g 

mgfl<g 

mg/kg 

mgrttg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgflcg 

mg/kg 

mg/kg 

mg/kg 

m g * g 

EPC Selected 

lorRisI t 

Cakajlatian (1) 

M 

M 

l«l 

M 

M 

M 

M 

M 

M 

M 

M 

M 

III 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

U 

M 

M 

Intake 

(Cancer) 

2.BE-07 

4.0E-<» 

1.9E-13 

1.6E-04 

2 .X-OB 

2.7E-07 

1.3E-06 

7.2E-08 

aOE-07 

9.8E-ae 
4.GE-06 

aflE-04 

1JE-0S 

5.0E-08 

1.4E-07 

1.1E-07 

1.7E-fl9 

1.7E-14 

2.4E-08 

2iE-10 

Intake 

(Cancer) 

Units 

mg/kg-day 

mgflig-day 

mg*g<tay 

mgntgday 

mg/kg-day 

mgrtcg t̂ay 

mg/kg<lay 

mg/kg-day 

mg*g<Jay 

mgOqfday 

mg*g<Jay 

mg*g<lay 

mg/kgsiay 

mg^gslay 

mgrt<B^Jay 

mgfltg^day 

m9*g< iay 

mg/kgKlay 

mg*g-day 

mg/kg<]ay 

mg*g^ l ay 

m g ^ g d a y 

mg*g-day 

mgfl^g^lay 

mg/kgKiay 

n lg^g^ lay 

mg/kg^lay 

mg*g<(ay 

Ca iwerSk ipe 

Factor 

7.3E4O0 

2.0E-KX) 

1.5E-tOS 

1.5E-»00 

7.3E400 

2.0Et<X) 

1.5E->06 

1.5E+00 

Cancer Skipe 

Factor Units 

(mgfl^g^lay)•' 

(mgfltg^tay)•' 

(mg*g<lay) - ' 

(mgfligKJay)-' 

( fng*g<lay)- ' 

(mg*g<)ay)-' 
(mgflcgHlay)-' 

(mgfl(g^lay)-' 

(mgrtIg^fay)•' 

{mg*g<lay)-' 

(mgntg^lay)-' 

(mg*g<lay)-' 

(mgflttHtey)-' 

(rngflcg^lay)-' 

(mg*g^lay)•' 

(mg*g<lay)-' 

(mg*g*v ) - ' 

(mgrtifrday)-' 

(mgA^day)-' 

(mgfltgKlay)-' 

(mgncg^Jay)-' 

(mgfltg^iay)-' 

(mg*B-«lair)' ' 

(mg^ff^tay)- ' 

(mgrttgslay)-' 

(mg*g^ tey) - ' 

( m g * g ^ a y ) - ' 

(mgocg^iay)-

(mg*g^Jay)- ' 

(mg/kg-day)"' 

T o U l Risk A e r o u ATI E x p o n n RouteeyPa«n>ByB 

Cancer 

Risk 

ZOE-oe 

aOE-09 

ZBE-08 

4.0E-07 

Z4aE-08 

aOE-07 

a3E-09 

2.5E-09 

asE-os 

a4E-a7 

3J&06 

(1) SpecUy Medum-SpedTic (M) or Route-SpecSc (R) EF^ selected tor risk cakailalfan. Dermal Absomtloti Fraction from SoilfABS) (USEPA. July ZOM): 

DioxInsAiaans - 0.03 Arsenic-0.03 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated tor dermal contact «rtth SOIL 

«li 
Table 4-1 7-1 8-1 Site 21 Surface Soil CW RME Table8.1 2/1/2011 1:55 PM 



TABLE 4.1a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point Entire Site 
Receptor Population: Construction Worker 
Receptor Age: Adutt 

Exposure 

Route 

Ingestion 

Dermal 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

CF 

BW 

AT-C 

AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fraction ingested 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Demrial Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm^/day 

mg/cm^ 

unitless 

days/year 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

330 

1 

30 

1 

1.0E-06 

70 

25,550 

42 

95% UCL or Max 

1.0E-06 

3,300 

0.3 

chemkial -specifk: 

30 

1 

70 

25,550 

42 

RME 

Rationale/ 

Reference 

USEPA, December 2002 

USEPA, December 2002 

USEPA, May 1993 

lEPA, Aipril 2004 

Professional Judgement 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

lEPA, April 2004 

Professional Judgement 

USEPA, May 1993 

USEPA, December 1989 

lEPA, Janaury 2003 

CTE 

Value 

Mean 

165 

1 

30 

1 

1.0E-06 

70 

25,550 

42 

Mean 

1.0E-06 

3,300 

0.1 

chemteal -specifk: 

30 

1 

70 

25,550 

42 

CTE 

Rationale/ 

Reference 

USEPA, December 2002 

Professional Judgment 

USEPA, May 1993 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

USEPA, May 1993 

USEPA. December 1989 

USEPA, December 1989 

USEPA, DecembiBr2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

lEPA, April 2004 . 

Professional Judgement 

USEPA, May 1993 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Equation/ 

Model Name 

Ingestion Intake (mg/kg/day) = 

Csoi lx IRxRxEFxEDxCF 

BWxAT 

U.S. EPA, December 1989 

Dermal Intake (mg/kg/day) = 

qsoilxCFxSAxAFxABg?{EFx 

BWxAT 

U.S. EPA, December 1989 

ED 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Denmal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake 
Noncancer Ingestion Intake 

RME = 5.54E-09 
RME = 3.37E-06 

Cancer Ingestion Intake - CTE = 2.77E-09 
Noncancer Ingestion Intake - CTE = 1.68E-06 

Cancer Dermal Intake - RME = 1.66E-08 
Noncancer Dermal Intake - RME = 1.01E-05 

Cancer Dermal Intake 
Noncancer Dermal Intake 

CTE = 5.54E-09 
CTE = 3.37E-06 

Table 4-1 a 7-1 a 8-1 a Site 21 Surface Soil CW CTE Table4.1a 



TABLE 7.1a- CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION VITORKERS TO SURFACE SOIL 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Exposure 
Ftoute 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: SoO 
Fxposure Medium: Surface Soi 
Exposure Point Entire Site 
Receptor Population: Constniction Worlter 

Receptor Age: Adult 

Chemical 
of Potential 

Concern 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 
(totaQ 

BAP EQUIVALENT (FULL DLs 

AROCXOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 
MANGANESE 

MERCURY 

VANADIUM 

(totaO 

Medium 
EPC 
Value 

3.57E-tO0 

1.54E-01 

3.35E-05 

7.67E403 

1.06E400 

125E401 

7.64E-*01 

2.30E-frO0 

2.03E+01 

6.59E-tO0 

9.36E-t01 

2.68E-t04 

5.89E-»02 

5.6eE-01 

1.67E-*01 

3.57E-f00 

1.54E-01 

3.35E-05 

7.62E+03 

1.06E-K)0 

1.25E+01 

7.64E-t01 

2.30E400 

2.03E-tO1 

6.59E-tO0 

9.36E+01 

2.68E-*04 

5.B9E402 

5.68E-01 

1.67E+01 

Medium 
EPC 
Units 

mg/kg 

mg/Icg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 
Value 

3.57E+00 

1.54E-01 

3.35E-05 

7.fK'F-t03 
1.06E+00 

1.25E401 

7.64E-f01 

2.30E-tO0 

2.03E+01 

6.59E+O0 

9.36E+01 
2.6eE-h04 

5.89E-t02 

5.68E-01 

1.67E+01 

3.57E+00 

1.54E-01 
3.35E-05 

7.62E+03 

1.06E-tO0 

1.25E-K01 

7.64E+01 

2.30E+O0 

Z03E+01 

6.59E+00 

9.36E+01 

2.68E404 

5.89E+02 

5.68E-01 

1.b7E-f01 

Intake 
(Non-Cancer) 

6.0E-06 

2.6E-07 

5.6E-11 

1.3E-02 

1.8E-06 

2.1 E-05 

1.3E-04 

3.9E-06 

3.4E-05 

1.1 E-05 

1.6E-04 

4.5E-02 

9.9E-04 

9.6E-07 

2.8E-05 

1.6E-06 

7.3E-08 

3.4E-12 

1.3E-06 

7.7E-09 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

(Subcfironk:^ 

tf available) 

ZOE-05 

1.0E-O9 

aOEfOO 

4.0E-04 

S.OE-03 

2.0E-01 

1.0E-03 

ZOE-02 

3.0E-O4 

4.0E-02 

7.0E-01 

4.7E-02 

3.0E-03 

9.0E-03 

2.0E-05 

1.0E-09 

2.0E-tO0 

4.0E-04 

5.0E-03 

2.0E-01 

2.5e-05 

5.0E-O4 

3.QE-04 

4.0E-02 

7.0E-01 

1.9E-03 

3.0E-03 

9.0E-03 

Reference 
Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfl<g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Concentration 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 ^ 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

Reference 
Concenlratkjn 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes^athways 

Hazard 
Quotient 

1.3E-02 

5.6E-02 

6.4E-03 

4.5E-03 

4.2E-03 

B.4E-04 

3.9E-03 

1.7E-03 

3.7E-02 

3.9E-03 

6.4E-02 

2.1E-02 

3.2E-04 

3.1E-03 
0.2 

3.6E-03 

3.4E-03 

2.5E-04 

3.1E-04 

7.6E-03 

0.2 
^ Specify Medium-Specific (M) or Route-Spedfic (R) EPC selected for hazard caknjiation. 

^ Subchronic values in rta//cs. 

Dermal Absorotion Fraction from Soilf/VBS) fUSEPA. July 2004): 

Dioxins/furans - 0.03 Arsenk; - 0.03 Cadmium - 0.001 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact with soil. 

Table 4-1 a 7-1 a 8-1 a Site 21 Surface Soil CW CTE Table7.1 a 2/1/2011 2:03 PM 



TABLE 8.1a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Exposure 
Route 

Ingestion 

Dermal 

Rronario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soi 

Exposure Point Entire Site 

1 

Receptor Population: Constructk>n Worker 

Receptor Age: Adutt 

Chemical 
of Potential 

Concern 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 
AfsfTIMONY 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
MANGANESE 
MERCURY 
VANADIUM 
(total) 

BAP EQUIVAI FNT (FUU DLs 

AROCLOR 1260 

TCDD TEQs (FUU DLs) 

ALUMINUM 

ANTIMOrJY 

ARSENIC 

BAFUUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

r^NGANESE 

MERCURY 

VANADIUM 

(totaO 

Medium 

EPC 
Value 

3.57E+00 
1.54E-01 
3.35E-05 

7.62E-I03 
1.06E-fO0 
1.25E+01 
7.64E+01 
2.30E-fO0 
2.03E-fO1 
6.59E-VOO 
9.36E+01 
2.6eE+04 
5.89E+02 
5.68E-01 
1.67E+01 

3.57E-tO0 

1.54E-01 

3.35E-05 

7.fi?F-f<J3 

1.06E+00 

1.25E-f01 

7.64E+01 

2.30E-K)0 

2.03E+O1 

e.SgE-fOO 

9.36E+01 

2.68E-t04 

5.89E-f02 

5.68E-01 

1.67E+01 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 
Value 

3.57E-+O0 
1.54E-01 
3.35E-05 
7.62E+03 
1.06E+00 
1.25E-H01 
7.64E+01 
2.30E-i«) 
2.03E+01 
6.5gE-fOO 
9.36E-h01 
2.68E-K)4 
5.89E-f02 
5.68E-01 
1.67E-K)1 

3.57E-K)0 

1.54E-01 

3.35E-05 

7.fi?F+03 

1.06E-tO0 

1^E-H)1 

7.54E-H01 

2.30E-fO0 

2.03E-fO1 

6.59E-fO0 

9.36E-f01 

2.68E-h04 

5.8gE+02 

5.88E-01 

1.67E-f01 

Route 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

• 

EPC Selected 
for Risk 

Cak:ulation(1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

9.9E-09 
4.3E-10 
9.3E-14 
2.1 E-05 
2.9E-0g 
3.4E-08 
2.1E-07 
6.4E-09 
5.6E-08 

1.8E-08 
2.6E-07 
7.4E-05 
1.6E-06 
1.6E-09 
4.6E-08 

2.6E-09 

1.2E-10 

5.6E-15 

2.1E-09 

1.3E-11 

• 

Intake 
(Cancer) 

Units 

mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg^lay 
mg/kg-day 
mg/kg-day 
rifig/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Stope 
Factor 

7.3E-fO0 
2.0E-fO0 
1.5E-h05 

1.5E-tO0 

7.3E-IO0 

2.0E4O0 

1.5E+05 

1.5E-H00 

Cancer Stope 
Factor Units 

(mg/kg-day)"' 
(mg/kg-day)"^ 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)'' 
(mgflcg^lay)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)' 

(mg/kg<lay)"' 

(mg/kg-day)"^ 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg'kg-day)"' 

(mgl<g-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure RoutesyPathways 

Cancer 
Risk 

7.2E-08 
8.5E-1D 
1.4E-08 

5.2E-08 

1.39E-07 

1.9E-08 

2.4E-10 

8.3E-10 

3.1E-09 

2.3E-08 
1.6E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

« • 

Dennal Absorption Fraction from Soil(ABS) (USEPA. Julv 2004): 

Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0 .14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 

Table 4-1 a 7-1 a 8-1 a Site 21 Surface Soil CW CTE TableS.la 2/1/2011 2:04 PM 



TABLE 4.2 

• • 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Surface Soli 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Construction Woricer 

Receptor Age: Adult 

• • 

Exposure Route 

Infialation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemical concentration in soil 

Volatilization factor - Chemical Specific 

Particulate emission factor 

Exposure Time 

Exposure Frequency 

Exposure Duratron 

Averaging Time (Carx»r) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m^/kg 

m^/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.27E+06 

8 

30 

1 

25550 

42 

RME 

Ratk)nale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgenient 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

95% UCL or Max 

(1) 

1.27E-K)6 

4 

30 

1 

25550 

42 

CT 

Rationale/ 

Reference 

USEPA. May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

I*rofessional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Equatton/ 

Model Name 

Intake (mg/kg/day) = 

C S x 
1 1 

+ 
VF PEF 

X E T X E F X ED 

A T x T A 

Notes: 

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002. 

Daily Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 3.91 E-04 

Noncancer Inhalation Intake(RME) = 2.38E-01 

Cancer Inhalation Intake(CTE) = 1.96E-04 

Noncancer Inhalation Intake(CTE) =1.19E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer inhalation Unit Risk (lUR) 

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

Table 4-2 7-2 8-2 Site 21 Surface Soil Inhalation CW RME Table4.2 2/1/2011 2:05 PM 



% 

CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Future 

Medium: Subsurice Soil 

Exposure Medium: Air 

Exposure Point Entire Sits 

Receptor Population: Construction Worker 

Receptor Ape: Adult 

• • 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF-i-1/VF) 

VF= Q/C X (3.14 X DA xT) '^ x 10"̂  m'/cm" 
2 X pb X DA 

MxH+ew^*" 
pbxKd + ew-i-9axH 

Csat = S/pb X (Kd X pb -f«w -i- H x Sa) 

DA= [(ea^'"xDixH+ew^'"xDw)/n')] 

INPUT PARAMTERS 

Parameter 

Q/C = : 
T = : 

pb = : 

ps = : 

n = : 
ew = : 

ea = : 

Di = : 
H' = : 

Dw = : 

DA = : 

Kd = : 

Koc = : 
f oc= : 

FD = : 

V=: 
Um=: 
Ut=: 
F(x) =: 

PEF = : 

Value 

97.78 
7.6E-f08 

1.5 

2.65 
0.434 

0.15 

0.284 

Chemical specific 
Chemical specifk: 

Chemical specific 

Chemical specific 

Chemical specific 

Chemical specific 
0.006 

1 

0.5 
3.44 
11.32 

0.0086 

1.36E+09 

Definit ion 

Inverse of mean cone, at center of source (g/m^-s per 
Exposure interval (seconds). 

Dry soil bulk density (g/cm^. 

soil particle density (g/cm^. 

Total soil porosity (Lpore/Lsos)-

Water-filled soil porosity (Lpore t̂son)-

Air-filled soil porosity { I m A ^ . 

Diffusivity in air (cm^/sec). 
Dimenslonless Henry's Law Constant 

Diffusivity in water (cm^/sec). 

/Apparent diffush^ity (cm^/sec). 

Soil-water partition coefficient (cm^/g). 

Soil organic cartxin partition coefficient (cmVg). 
Fraction organic cartxin in soil (g/g). 

dispersion conection factor 

Fraction of vegatative cover (unitiess) 
Mean annual wind speed (m/s) 
equivalent threshold value of windspeed at 7 m (m/s) 
Function dependent on Um/Ut 

Particulate emission factor (m^/kg) 

kgAn^. 

2.92 
0.0)85 

8.1E-H0 

Enor in Calcs? No = 0, Yes > 0 

Chemical Cs 

(mgrtcg) 

Volatile 
Chemical Properties 

Koc 

(cmVg) 

Di 

(cm'/sec) 

Dw 

(cm^/sec) 

S 

(mgn.) 

H' 
intermediate Calculations 

Kd 

(cmVg) 

Da 

(cmVsec) 

VF 

(m'/kg) 

Csat 

(mgflcg) 

Results 
CaV 

(mg/m*) 

CaP 

(mg /m^ 

CaTot 

(mg/m*) 
Al l Soi l 1 
naphthalene I 0.52 
tetrachloroethylene 

Y 
Y 

2.0OE-fO3 
1.55E+02 

5.90E-a2 
7.20E-02 

7.50E-06 
8.20E-O6 

3.10E-fO1 
2.00E-fO2 

1.98E-02 
7.54E-01 

1.20E+01 
9.30E-01 

5.15E-06 
2.47E-03 

7.00E-tO4 
3.20E-fO3 

3.75E-K)2 
2.35E-f02 

7.42E-06 
O.OOE-fOO 

3.82E-10 
O.OOE-tOO 

7 . 4 2 E ^ 
O.OOE-HOO 



TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULAHON OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SRE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 

Exposure Point Entire Site 
Receptor Population: Construction Wori<er 

Receptor Age: Adult 

Exposure 
Route 

Inhalation 

' Specify Medi 

2 C t i K / ^ f v s n l ^ I 

Chemical 
of Potential 

Concern 

NAPHTHALENE (partK.) 
ALUMINUM 
ARSENIC 
BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

MANGANESE 

MERCURY 

I^PHTHALENE (vol.) 

(total) 

um-Specific (M) or Route-Specif 

Medium 
EPC 

Value 

5.20E-01 
2.95E-f04 
4.84E-K)1 
2.34E-t02 
1.30E-fO1 

1.63E-f02 

1.77E401 

2.42E+03 

8.98E-tO0 

5.20E-01 

c (R) EPC selected 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 

Value 

4.1E-07 
2.3E-02 
3.BE-05 
1.8E-04 
1.0E-05 

1.3E-04 

1.4E-05 

1.9E-03 

7.1E-06 

7.4E-06 

for hazanl cateulation. 

Route 
EPC 
Units 

mg/m" 
mg/m" 
mg/m'* 
mg/m^ 
mg/m" 

mg/m' 

mg/m' 

mg/m' 

mg/m 

mg/m' 

EPC 
Selected 

for Hazard 
Cabulation ^ 

R 
R 
R 
R 

R 

R 

R 

R 

R 

R 

Intake 
(Non-Cancer) 

9.7E-08 
5.5E-03 
9.1E-06 
4.4E-05 
2.4E-06 

3.1 E-05 

3.3E-06 

4.5E-04 

1.7E-06 

1.8E-06 

Intake 
(Non-Cancer) 

Units 

mg/m" 
mg/m" 
mg/m" 
mg/m" 
mg/m" 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

Reference 
Concentration 
(Subchronic'' 

if available) 

3.0E-03 
5.0E-03 
1.5E-05 
5.0E-03 
1.0E-05 

1.0E-04 

6.0E-06 

5.0E-05 

3.0E-05 

3.0E-03 

Reference 
Concentration 

Units 

mg/m' 
mg/m' 
mg/m' 
mg/m' 
mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

3.E-05 
I.E+OO 
6.E-01 
9.E-03 
2.E-01 

3.E-01 

6.E-01 

g.E-fOO 

6.E-02 

6.E-04 

12 

12 
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8.2. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Populatton: Constmctton Woriter 
Receptor Age: Adult 

• • 

Exposure 

Route 

Inhalation 

Chemical 
of Potential 

Concem 

ARSENIC 
CADMIUM 

CHROMIUM 

COBALT 

(total) 

Medium 

EPC 
Value 

4.84E+01 
1.30E-fO1 

1.63E402 

1.77E+01 

Medium 
EPC 
Units 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

Route 
EPC 
Value 

3.8E-05 
1.0E-05 

1.3E-04 

1.4E-05 

Route 
EPC 
Units 

mg/m" 
mg/m^ 

mg/m' 

mg/m' 

EPC Selected 
for Risk 

Calculation (1) 

R 
R 

R 

R 

Intake 
(Cancer) 

1.5E-08 
4.0E-09 

5.0E-08 

5.5E-09 

Intake 
(Cancer) 

Units 

mg/m" 
mg/m" 

mg/m' 

mg/m' 

Cancer Unit 
Risk 

4.3E+00 
LBE+OO 

1.2E-f01 

9.0E+00 

Cancer Unit 
Risk Units 

(mg/m")"' 
(mg/m")"' 

(mg/m')"' 

(mg/m")"' 

Total Risk Across Ail Exposure Routes/Pathways 

Cancer 
Risk 

6.4E-08 
7.2E-09 

6.0E-07 

4.9E-08 

7.2E-07 

7.E-07 
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TABLE 4.2a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SUE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Entire SHe 

Receptor Population: Construiirtion Wortter 

Receptor Age: Adult 

Fxposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

^ 
EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemical concentration in soil 

Volatilization factor - Chemical Specific 

Particulate emissbn factor 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m'/kg 

m'/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.27E+06 

8 

30 

1 

25550 

42 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgertient 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

95% UCL or Max 

(1) 

1.27E-K)6 

4 

30 

1 

25550 

42 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

C S x 
1 1 

-1-
VF PEF 

X ET x E F X E D 

A T x l A 

Not^: 

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002. 

Daily intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)+(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 3.91 E-04 

Noncancer Inhalation Intake(RME) = 2.38E-01 

Cancer Inhalation Intake(CTE) = 1.96E-04 

Noncancer Inhalation Intake(CTE) = 1.19E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (lUR) 
Hazard index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 
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CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Futura 

Medium: Subsurice Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Construction Worker 

Receptor Age: Adutt 

Purpose: To calculate ambient air concerrtrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF-H/VF) 

VF= Q/Cx(3.14xDAx"r)^^x10"^m^/cm^ 
2 x p b x D A 

DA= [(ea^'"xDixH-f^ew^'"xDw)/n')] 
pb X Kd -h ew -H ea x H 

Csat = S/pb X (Kd X pb +ew -i- H x ea) 

INPUT PARAMTERS 
Parameter 
Q/C = : 
T = : 
pb = : 
ps = : 
n = : 
9w = : 

ea = : 

Di = : 
H' = : 
Dw = : 
DA = : 
Kd = : 
Koc = : 
foc = : 
FD = : 

V=: 
Um=: 
Ut=: 
F(x)=: 
PEF = : 

Value 
97.78 

7.6E-f08 
1.5 

2.65 
0.434 

0.15 

0.284 

Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.006 
1 

0.5 
3.44 
11.32 

0.0086 
1.36E+09 

Definition 
Inverse of mean cone, at center of source {g/nf-s per kg/m^. 
Exposure inten/al (seconds). 
Dry soil bulk density (g fcm\ 
soil particle density (g/cm^. 
Total soil porosity (Lpwe/Lsoa)-

Water-filled soil porosity (Lf,oJ^;a)-

Air-filled soil porosity (LaiAsoi)-

Diffusivity in air (cm^/sec). 
Dimenslonless Henry's Law Constant 
Diffusivity in water (cm^/sec). 
Apparent diffusivity (cm^/sec). 
Soil-water partition coefficient (cm^/g). 
Soil organic cattwn partition coefficient (cm^/g). 
Fraction organk: cart>on in soil (g/g). 
dispersion conection factor 
Fraction of vegatative cover (unitiess) 
Mean annual wind speed (m/s) 
equivalent ttireshold value of windspeed at 7 m (m/s) 
Function dependent on Um/Ut 
Particulate emission factor (m^/kg) 

2.92 
0.0085 

8.1E-H0 

Error in Calcs? No = 0, Yes > 0 

^ 

Chemical Cs 
(mgrtcg) 

Volatile 
Chemical Properties 

Koc 
(cm'/g) 

Di 

(crti^/sec) 

Dw 

(an'/sec) 
S 

(mgA.) 
H' 

Intenmedlate Calculations 
Kd 

(cm'/g) 
Da 

(cm^/sec) 
VF 

(m'/kg) 
Csat 

(mgflcg) 

Results 
CaV 

(mg/m^ 
CaP 

(mg/m*) 

CaTot 

(mg/m*) 
All Soil 1 
naphthalene | 2.29E^i 
tetrachloroethylene 

Y 
Y 

2.00E-K)3 
1.55E-t02 

5.90E-02 
7.20E-02 

7.50E-06 
8.20E-06 

3.10E-fO1 
2.00E-fO2 

1.98E-02 
7.54E-01 

1.20E-fO1 
9.30E-01 

5.15E-06 
2.47E-03 

7.00E4O4 
3.20E-H03 

3.75E+02 
2.35E+02 

3.27E-06 
O.OOE+OO 

1.68E-10 
O.OOE-HOO 

3.27E-06 
O.OOE-fOO 



TABLE 7.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SOE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Construction Woricer 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

' Specify Medi 

Chemical 
of Potential 

Concem 

NAPHTHALENE (partfculate) 

ALUMINUM 
ARSENIC 
BARIUM . 
CADMIUM 

CHROMIUM 

COBALT 

MANGANESE 

MERCURY 

NAPHTVtALENE (vol.) 

(totaO 

um-Specific (M) or Route-Spedfi 

Medium 
EPC 

Value 

2.29E-01 
7.62E+03 
1.25E-̂ 01 
7.64E-I01 
2.30E-fO0 

2.03E-fO1 

6.59E400 

5.89E+02 

5.68E-01 

2.29E-01 

ic(R) EPC selected 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

for hazard cateuU 

Route 
EPC 

Value 

1.8E-07 
6.0E-03 
9.8E-06 
6.0E-O5 
1.8E-06 
1.6E-05 

5.2E-06 

4.6E-04 

4.5E-07 

3.3E-06 

ition. 

Route 
EPC 
Units 

mg/m" 
mg/m" 
mg/m" 
mg/m" 
mg/m" 

m^m 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

EPC 
Selected 

for Hazard 
Calculation^ 

R 
R 
R 
R 
R 

R 

R 

R 

R 

R 

Intake 
(Non-Cancer) 

2.1E-08 
71 E-04 
1.2E-06 
7J2E-06 
2.2E-07 

1.9E-06 

6.2E-07 

5.5E-05 

S.3E-08 

3.9E-07 

Intake 
(Non-Cancer) 

Units 

mg/m" 
mg/m'' 
mg/m"* 
mg/m" 
mg/m" 

mg/m' 

m g ^ 

mg/m' 

mg/m' 

mg/m' 

Reference 
Concentration 
(Subchronic^ 

if available) 

3.0E-03 
5.0E-03 
1.5E-05 
5.0E-03 
1.0E-05 
1.0E-04 

6.0E-06 

5.0E-05 

3.0E-05 

3.0E-03 

Reference 
Concentration 

Units 

mg/m' 
mg/m' 
mg/m' 
mg/m' 
mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

7.2E-06 
1.4E-01 
7.8E-02 
1.4E-03 
2.2E-02 

1.9E-02 

1.0E-01 

1.1E+O0 

1.8E-03 

1.3E-04 

1.47 

1 
Subchronic values in Italics. 
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8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 
SnrE21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Construction Woricer 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 

of Potential : 
. Concem 

ARSENIC 
CADMIUM 

CHROMIUM 

COBALT 

(total) 

Medium 
EPC 
Value 

1.25E+01 
2.30E-fO0 

2.03E+O1 

6.59E+O0 

Medium 
EPC 
Units 

mg1<g 
mg/kg 

riig/kg 

mg/kg 

Route 

EPC 
Value 

9.8E-06 
1.8E-06 

1.6E-05 

5.2E-06 

Route 
EPC 
Units 

mg/m" 
mg/m" 

mg/m' 

mg/m' 

EPC Selected 
for Risk 

Calculation (1) 

R 
R 

R 

R 

Intake 
(Cancer) 

1.9E-09 

3.5E-10 

3.1E-09 

1.0E-09 

Intake 
(Cancer) 

Units 

mg/m" 
mg/m" 

mg/m' 

mg/m' 

Cancer Unit 
Risk 

4.3E-IO0 
I.BE+OO 

1.2E-rt1 

9.0E-IO0 

Cancer Unit 
Ftisk Units 

(mg/mT' 
(mg/m")"'' 

(mg/m^"'' 

(mg/mV 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

8.3E-09 
6.4E-10 

3.7E-08 

9.1E-09 

5.5E-08 
6.E-08 
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TABLE 4.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Dennal 

Parametei 
Code 

Csoil 
IR 

Fi 
EF 
ED 
CF 
BW 

AT-C 
AT-N 

Csoil 
CF 
SA 
AF 

ABS 
EF 

ED 
BW 

AT-C 
AT-N 

Parameter Definition 

Chemteal Concentration in Soil 
Ingestion Rate of Soil 

Fraction Ingested 
Exposure Frequency 

Exposure Duration 
Conversion Factor 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 
Conversion Factor 
Skin Surface Area 
Soil to Skin Adherence Factor 
Dennal Absorption Factor (Solid) 
Exposure Frequency 

Exposure Duration 
Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 
days/year 

years 
kg/mg 

kg 
days 
days 

mg/kg 
kg/mg 

cmVday 

mg/cm^ 

unitiess 
days/Vear 

years 

kg 
days 
days 

RME 
Value 

95% UCL or Max 
330 

1 

30 

1 
1.0E-06 

70 
25,550 

42 
95% UCL or Max 

1.0E-06 

3,300 
0.3 

chemical -specific 

- 30 
1 

70 

25,550 
42 

RME 
Rationale/ 
Reference 

USEPA, December 2002 
USEPA, December 2002 

USEPA, May 1993 
lEPA, April 2004 

Professional Judgement 

USEPA. December 1989 
USEPA, May 1993 
USEPA, December 1989 
USEPA, December 1989 
USEPA, December 2002 
USEPA, December 1989 

USEPA, July 2004 
USEPA, July 2004 
USEP/^ July 2004 

lEPA, April 2004 
Professional Judgement 
USEPA, May 1993 

USEPA, December 1989 
lEPA, Janauiy 2003 

CTE 

Value 

Mean 
165 
1 

30 

1 
1.0E-06 

70 

25,550 
42 

Mean 

1.0E-06 
3,300 

0.1 
chemteal -specific 

30 
1 

70 

25,550 
42 

CTE 
Rationale/ 
Reference 

USEPA, December 1989 
Professional Judgment 

USEPA, May 1993 
lEPA, April 2004 
Professional Judgement 

USEPA, December 1989 
USEPA, May 1993 
USEPA, December 1989 

USEPA, December 1989 
USEPA, December 1989 
USEPA, December 1989 
USEPA, July 2004 

USEPA, July 2004 
USEPA, July 2004 

lEPA, Apm 2004 
Professional Judgement 
USEPA, May 1993 

USEPA, December 1989 
IEPA,Janauiy2003 

Intake Equation/ 
Model Name 

Ingestion Intake (mg/kg/day) = 
Csoi lx IRxRxEFxEDxCF 

BWxAT 

U.S. EPA, December 1989 

Dennal Intake (mg/kg/day) = 
Csoi lxCFxSAxAFxABSxEFxEB 

BWxAT 

U.S. EPA. December 1989 

Dailv Intake Calculations 
ingestion Intalte = (IR x FI x EF x ED x CF) / (BW x AT) 
Derniai Intal̂ e = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion lntal<e 
Noncancer Ingestion Intake 

RME = 5.54E-09 
RME = 3.37E-06 

Cancer Dennal Intake - RME = 1.66E-08 
Noncancer Dennal Intake - RME = 1.01 E-05 

Table 4-3 7-3 8-3 Site 21 Subsurface Soli CW RME Table4.3 

Cancer Ingestion Intake - CTE = 2.77E-09 
Noncancer Ingestion Intake - CTE = 1.68E-06 

Cancer Dermal Intake - CTE = 5.54E-09 
Noncancer Dennal Intake - CTE = 3.37E-06 



• • 

TABLE 7.3- REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Exposure 
Route 

Ingestion 

Dennal 

Scenario Timeframe: Future 

Medium: SoU 
Exposure Medium: Subsurface Soil 
Exposure Point Entire Site 
Receptor Population: Construction Wori<er 

Receptor Age: Adult 

Chemical 
of Potential 

Concem 

BAP EQUrVALENT (RJLLOLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD "TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 
(total) 

BAP EQUIVALENT (FULL DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VAfslADIUM 

(total) 

Medium 
EPC 

Value 

. 3.94E-K)1 

4.60E-tO0 

4.40E-01 

5.62E-06 

2.43E-I04 

8.50E-t01 

9.62E+O0 

3.43E-h01 

2.38E+01 

6.58E-t04 

1.69E+03 

4.84E-01 

3.35E+01 

3.94E-I01 

4.60E+00 

4.40E-01 

5.62E-06 

2.43E-K)4 

: 850E+01 

9.62E-fO0 

3.43E-H01 

2.38E401 

6.58E+04 

1.69E403 

4.84E-01 

3.35E-t01 

Medium 
EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 

Value 

3.&4E+01 

4.60E+O0 

4.40E-01 

5.62E-06 

2.43E+04 

a.50E+01 

9.62E-fO0 

3.43E+01 

2.38E+01 

6.58E+04 

1.69E+03 

4.84E-01 

3.35E-I01 

3.94E+01 

4.60E-IO0 

4.40E-01 

5.62E-06 

2.43E-^04 

8.50E+01 

9.62E-f00 

3.43E-t01 

2.38E-I01 

6.58E404 

1.69E-K)3 

4.84E-01 

3.35E-K)1 

Intake 

(Non-CanceO 

1.3E-04 

1.5E-05 

1.SE-06 

1.9E-11 

8.2E-02 

2.9E-04 

3.2E-05 

1.2E-04 

8.0E-05 

2.2E-01 

5.7E-03 

1.6E-06 

1.1 E-04 

5.2E-05 

6.2E-07 

1.7E-12 

2.6E-05 

9.7E-08 

Intake 

(Non-Cancer) 
Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kgKlay 

mg/kg-day 

Reference 
Dose 

(Subchronk:'' 

if available) 

2.0E-O2 

2.0E-05 

1.0E-09 

2.0E-tC0 

5.0E-03 

1.0E-03 

2.0E-O2 

3.0E-04 

7.0E-01 

4.7E-02 

3.dE-03 

9.0E-03 

2.0E-02 

aoE-os 
1.0E-09 

2.0E-tO0 

5.0E-03 

2.5E-05 

5.0E-04 

3.0E-O4 

7.0E-01 

1.9E-C3 

3.0E-03 

9.0E-03 

Reference 
Dose Units 

mg/kg-day 

mg/kg^Jay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kgKlay 

mg/kg-day 

mg/kg-day 

mg/kgKlay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA 

NA 

NA 

HA, 

NA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MA 
NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

7.7E-04 

7.4E-02 

1.9E-02 

4.1E-02 

5.7E-02 

3.2E-02 

5.8E-03 

2.7E-01 

3.2E-01 

1.2E-01 

5.4E-04 

1.3E-02 
9.E-01 

3.1E-02 

1.7E-03 

S.2E-03 

3.9E-03 

4.2E-02 

9.9E-01 
^ Specify Medium-Specifk: (M) or Route-Specific (R) EPC selected for hazard cateulation. 

^ Subchmnk: values in italics. 

Dennal Absorption Fraction from SoilfABS) (USEPA. July 2004): 

Dioxins/furans - 0.03 Arsenic - 0.03 Cadmium - 0.001 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact with soil. 

90 
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TABLE 8.3 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

• • 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure Point Entire Site 
Receptor Population: Constnjctton Woriter 

Receptor Age: Adult 

Chemkal 
of Potential 

Concem 

BAP EQUIVALENT (FULL DLs 
NAPHTHALENE 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 

COBALT 
IRON 
MANGANESE 
MERCURY 

VANADIUM 
(total) 

BAP EQUIVALEfrr (FULL DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 

Value 

3.94E-I01 
4.60E-fO0 
4.40E-01 
5.62E-06 
2.43E-f04 
8.50E+O1 
9.62E-fO0 
3.43E-I01 
2.38E+01 
6.58E-^04 
1.69E-f03 
4.84E-01 
3.35E-f01 

3.94E-K)1 

4.60E-IO0 

4.40E-01 

5.fi?F-06 

2.43E-f04 

8.50E+O1 

9.62E-fO0 

3.43E-f01 

2.38E-f01 

6.58E+04 

1.69E-I03 

4.84E-01 

3.35E+01 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 

Value 

3.94E+01 
4.60E-fO0 
4.40E-01 

5.62E-06 
2.43F-V04 
8.50E-H01 
9.62E+00 
3.43E-f01 
2.38E-f01 
6.58E+04 
1.69E-KC3 
4.84E-01 
3.35E-f01 

3.94E-K)1 

4.60E-K)0 

4.40E-01 

5.62E-06 

2.43E-f04 

8.50E-K)1 

9.62E-fO0 

3.43E-I01 

2.38E+01 

6.58E+04 

1.e9E-t03 

4.B4E-01 

3.35E+01 

Route 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

EPC Selected 
for Risk 

Cak:ulation(1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

2.2E-07 
2.5E-08 
2.4E-09 
3.1E-14 
1.3E-04 
4.7E-07 
5.3E-08 
1.9E-07 
1.3E-07 
3.6E-04 
9.4E-06 
2.7E-09 
1.9E-07 

8.5E-08 

1.0E-09 

2.8E-15 

4.2E-08 

1.6E-10 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
rhg/kg^Jay 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kgnJay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^lay 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<lay 

mg/kg<lay 

mg/kg-day 

Cancer Skipe 
Factor 

7.3E+00 

2.0E4O0 
1.5E-f05 

• 

1.5E+00 

7.3E400 

2.0E-fO0 

1.5E+05 

1.5E-fO0 

Cancer Slope 
Factor Units 

(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-<Jay)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mgn^gKlay)"' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg<lay)"' 

(mg'kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.6E-06 

4.9E-09 
4.7E-09 

7.1E-07 

2.31 E-06 

6.2E-07 

2.0E-09 

4.2E-10 

6.4E-08 

6.9E-07 
3.0E-06 

(1) Specify Medium-Specifk: (M) or Route-Specific (R) EPC selected for risk calculation. Dennal Absorotion Fraction from SolKABS^ (USEPA. Julv 2004): 
Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0.14 
PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 

^ 
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TABLE 4.3a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 

Receptor Population: Construction Worker 

Receptor Age: Adult • 

Exposure 

Route 

Ingestion 

Dennal 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemk^ Concentration in Soil 

Ingestion Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 
Conversion Factor 

Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dermal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging nme (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 
days 
days 

mg/kg 

kg/mg 
cm^/day 

mg/cm* 

unitiess 

days/year 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

330 

1 

30 

1 

1.0E-06 

70 

25,550 

42 
95% UCL or Max 

1.0E-06 

3,300 

0.3 

chemical -specifk: 

30 

1 
70 

25,550 
42 

RME 
Rationale/ 
Reference 

USEPA, December 2002 

USEPA, December 2002 

USEPA, May 1993 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

lEPA, April 2004 

Professional Judgement 

USEPA, May 1993 

USEPA, December 1989 
lEPA, Janaujy2003 

CTE 

Value 

Mean 

165 
1 

30 

1 

1.0E-06 

70 

25,550 

42 

. Mean 
1.0E-06 

3,300 

0.1 

chemical -specifk; 

30 

1 

70 

25,550 
42 

CTE 
Rationale/ 
Reference 

USEPA, December 1989 

Professional Judgment 

USEPA, May 1993 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 
USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 
USEPA, July 2004 

lEPA. April 2004 

Professional Judgement 

USEPA, May 1993 

USEPA, December 1989 
lEPA, Janaury 2003 

Intake Equation/ 
Model Name 

Ingestion Intake (mg/kg/day) = 

Cgpl ly lRxFixEFxEDxCF 

BWxAT 

U.S. EPA, December 1989 

Dennal Intake (mg/kg/day) = 

Csoi lxCFxSAxAFxABSxEFx 

BWxAT 

U.S. EPA, December 1989 

ED 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dennal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake 
Noncancer Ingestion Intake 

RME = 5.54E-09 
RME = 3.37E-06 

Cancer Dermal Intake - RME = 1.66E-08 
Noncancer Dermal Intake - RME = 1.01 E-05 

Table 4-3a 7-3a 8-3a Site 21 Subsurface Soil CW CTE Table4.3a 

Cancer Ingestion Intake - CTE = 2.77E-09 
Noncancer Ingestion Intake - CTE = 1.68E-06 

Cancer Dermal Intake 
Noncancer Demnal Intake 

CTE = 5.54E-09 
CTE = 3.37E-06 



TABLE 7.3a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILUNOIS 

Exposure 
Route 

Ingestion 

Dermal 

.Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Subsurface Soil 

Fxposure Point Entire Site 
Receptor Population: Constiuction Woriter 

Receptor Age: Adutt 

Chemical 
of Potential 

Concem 

BAP EQUIVAI FNT (FULL DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FUa DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 
(total) 

BAP EQUIVALENT (FUU DLs 

NAPHTHALENE 

AROCLOR1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

2.32E-tO0 

4.33E-01 

7.04E-02 

5.62E-06 

9.34E-f03 

1.21E-f01 

1.24E400 

1.51E+01 

8.90E-fO0 

2.70E-K)4 

6.62E-I02 

9.99E-02 

1.90E-K)1 

2.32E-H00 

4.33E-01 

7.04E-02 

5.62b-06 

9.34E-t03 

1.21E-f01 

1.24E+00 

1.51E-I01 

8.90E+00 

2.70E-fO4 

6.62E-K)2 

9.99E-02 

1.90E+01 

Medium 
EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 

EPC 
Value 

2.32E-tO0 

4.33E-01 

7.04E-02 

5.62E-06 

9.34E-I03 

1.21 E+01 

1.24E+00 

1.51E-^01 

8.90E+00 

2.70E-IO4 

6.62E-I02 

g.^E-02 

1.90E-f01 

Z32E+00 

4.33E-01 

7.04E-02 

5.62E-08 

9.34E-h03 

1.21E-t01 

1.24E+00 

1.51E401 

8.90E-IW 

2.70E+O4 

6.62E-t02 

9.99E-02 

1.90E-fO1 

Intake 
(Non-Cancer) 

3.9E-06 

7.3E-07 

1.2E-07 

9.5E-12 

1.6E-02 

2.0E-05 

2.1 E-06 

2.5E-05 

1.5E-05 

4.5E-02 

1.1E-03 

1.7E-07 

3.2E-05 

1.0E-06 

3.3E-08 

5.7E-13 

1.2E-06 

4.2E-09 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

(Subchronk:^ 

if available) 

2.0E-02 

2.0E-05 

1.0E-09 

ZOE-hOO 

5.0E-C3 

1.0E-03 

2.0E-02 

3.0E-04 

7.0E-01 

4.7E-02 

3.0E-03 

9.0E-03 

2.0E-02 

2.0E-05 

1.0E-09 

2.0E+00 

5.0E-03 

2.5E-05 

5.0E-04 

3.0E-04 

7.0E-01 

1.9E-03 

3.0E-O3 

9.0E-O3 

Reference 
Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kgKlay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Concentration 

NA 

r^ 
NA 

NA 

r^ 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. NA 

NA 

NA 

NA 

fMA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

1 ^ 

NA 

tM 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

3.6E-05 

5.9E-03 

9.5E-03 

7.9E-03 

4.1E-03 

2.1E-03 

1.3E-03 

5.0E-02 

6.5E-02 

2.4E-02 

5.6E-05 

3.6E-03 

2.E-01 

1.7E-03 

5.7E-04 

2.4E-04 

1.7E-04 

Z6E-03 

0.2 
' Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard cateulation. 

' Subchronic values in italics. 

Denmal Absomtion Fraction from Soil(ABS) (USEPA. Julv 2004): 

Dioxins/furans - 0.03 Arsenic-0.03 Cadmium - 0.001 Arocior1260-

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact witii soil. 

0.14 
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u TABLE B.3a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

• • 

Exposure 

Route 

Ingestion 

Dermal 

Scenario "nmeframe: Future 

Medium: Soil 
Exposure Medium: Sut)surface Soil 

Exposure Point Entire Site 
Receptor F^puiation; Consbuction Woriter 

Receptor Age: Adutt 

Chemk»l 

of Potential 
Corwem 

BAP EQUIVALENT (FULL DLs 
NAPHTHALENE 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COBALT 

IRON 
MANGANESE 
MERCURY 
VANADIUM 
(total) 

BAP EQUIVALEf^ (FULL DLs 

NAPHTHALENE 

AROCLOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

2.32E-K)0 
4.33E-01 
7.04E-02 
5.62E-06 
9.34E+03 
1.21E-f01 
1.24E-IO0 
1.51E-I01 
8.90E-fOO 
2.70E-fO4 
6.62E-f02 
g.99E-02 
1.90E+01 

2.32E+O0 

4.33E-01 

7.04E-02 

5.62E-06 

9.34E403 

1.21E-f01 

1.24E+00 

1.51 E+01 

8.90E+00 

2.70E-fO4 

6.62E+02 

9.99E-02 

1.90E-K)1 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 
Value 

2.32E-IO0 
4.33E-01 
7.04E-02 
5.62E-06 
9.34E403 

1.21 E+01 
1.24E+O0 

1.51 E+01 
8.90E+O0 
2.70E+04 
6.62E+02 
9.99E-02 

1.90E+O1 

2.32E+00 

4.33E-01 

7.04E-02 

5.62E-06 

9.34E+03 

1.21 E+01 

1.24E+00 

1.51 E+01 

8.90E+O0 

2.70E+O4 

6.62E+02 

9.99E-02 

1.90E+01 

Route 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

EPC Selected 

for Risk 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

6.4E-09 
1.2E-09 
1.9E-10 
1.6E-14 
2.6E-05 
3.3E-08 
3.4E-09 

4.2E-08 
2.5E-08 
7.5E-05 
1.8E-06 
2.8E-10 
5.3E-08 

1.7E-09 

5.5E-11 

9.3E-16 

2.0E-09 

6.9E-12 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
nig/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kgKlay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slc^:e 
Factor 

7.3E+O0 

2.0E+00 
1.5E+05 

1.5E+00 

7.3E+O0 

2.0E+O0 

1.5E+05 

1.5E+00 

Cancer Slope 
Factor Units 

(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg<lay)"' 
(mg/kg^lay)"' 
(mg/kg^Jay)"' 
(mgrt<g-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)'' 

(mg/kg<lay)'' 

(mg/kg^iay)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mgfl<g-day)"' 

(mg/kg^lay)"' 

(mg/kg-day)"' 

(mg/kgKlay)"' 

(mgrtsg^iay)"' 

(mg^g-day)' 

(mg/kg<lay)"' 

(mg/kg^lay)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Car>cer 
Risk 

4.7E-08 

3.9E-10 
2.3E-09 

5.0E-08 

9.97E-08 

1.2E-08 

1.1E-10 

1.4E-10 

3.0E-O9 

1.5E-08 
1.E-07 

(1) Specify Medium-Specific (M) or Route-Specifte (R) EPC selected for risk cateulation. Dennal Absorotion Fraction from SoiKABS^ (USEPA. Julv 2004V 
Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0.14 
PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact with soil. 

if» 
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H 
TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario "Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Construction Woriter 

Receptor Age: AduH 

Exposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

By 

EF 

ED 

. AT-C 

AT-N 

Parameter Definition 

Ctiemical concentration in soil 

Volatifization factor - Chemical Specific 

Particulate emission factor 

Expc»ure Tone 

Exposure Frequency 

Exposure Duration 

Averaging "Hme (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m*/kg 

m'/kg 

f>ours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.27E+06 

8 

30 

1 

25550 

42 

RME 

Rationale/ 

Reference 

USEPA. May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professksnal Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

Mean 

(1) 

1.27E+06 

4 

30 

1 

25550 

42 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, IDecember 2002 

USEPA. December 2002 

USEPA, December 2002 

lEPA. April 2004 

Professtonal Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Ecjuation/ 

Model Name 

Intake (mg/kg/day) = 

CSx 
1 1 

VF PEF_ 
X ET X E F X E D 

A T X 24 

Notes: 

(1) - Cateulated according to USEPA Soil Screening Guklance, December 2002. 

Daily Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-(-(1A/F)) / (AT x 24) 

Cancer Inhalation intal<e(RME) = 3.91 E-04 

Noncancer Inhalation Intake(RME) = 2.38E-01 

Cancer Inhalation Intake(CTE) = 1.96E-04 

Noncancer Inhalation Intake(CTE) = 1.19E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (lUR) 

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Make I Reference Air Concentration (RfCi) 

^ 

Table 4-4 7-4 8-4 Site 21 Subsurface Soil Inhalation CW RME Tabl64.4 2/1/2011 3:30 PM 



CALCULATION OF AMBIENT AIR CONCENTKATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Future 

Medium: Subsurice Sdl 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF-t-1/VF) 

VF= Q/Cx(3.14xDAxT)^^x10"^m'/cm^ 
2 x pb x DA 

DA= [(9a^ '"xDixH + ew""xDw)/n^)] 
pbxKd + ew-i-eaxH 

Csat = S/pb x (Kd x pb +ew -i- H x Oa) 

INPUT PARAMTERS 
Parameter 
Q/C = : 
T = : 
pb = : 
ps = : 
n = : 
9 w = : 

ea = : 

Di = : 
H' = : 
Dw = : 
DA = : 
Kd = : 
Koc = : 
foc = : 
FD = : 

V=: 
Um=: 
Ut=: 
F(x)=: 
PEF = : 

Value 
97.78 

7.6E4O8 
1.5 

2.65 
0.434 

0.15 

0.284 

Chemical specific 
Chemical specific 
Chembal specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.006 
1 

0.5 
3.44 
1.1.32 

0.0086 
1.36E-h09 

Definition 
Inverse of mean cone, at center of source (g/m^-s per 
Exposure interval (seconds). 
Dry soil bulk density (g/cm^. 
soil particle density (g/cm^. 
Total soil porosity (L^ore/l-sofl)-

Water-filled soil porosity (Lpore/Lioa). 

Air-filled soil porosity (LajAsoo)-

Diffusivity in air (cm^/sec). 
Dimenslonless Henry's Law Constant 
Difhisivity in water (cm^/sec). 
Apparent diffusivity (cm^/sec). 
Soil-water partition coefficient (cm^/g). 
Soil organic carbon partition coefficient (cm'/g). 
Fraction organic cartx>n in soil (g/g). 
dispersion correction factor 
Fraction of vegatative cover (unitiess) 
Mean annual vwind speed (m/s) 
equivalent threshold value of windspeed at7 m (m/s) 
Function dependent on Um/Ut 
Particulate emission factor (m^/kg) 

kg/m^. 

2.92 
0.0085 

8.IE-1-IO 

Enor in Ccilcs? No = 0, Yes > 0 

Chemical Cs 
(mgflcg) 

Volatile 
Chemical Properties 

Koc 
(cm»/g) 

Di 
(cmVsec) 

Dw 
(cmVsec) 

S 
(mgrt.) 

H' 
Intermediate Calculations 

Kd 
(cmVg) 

Da 
(cmVsec) 

VF 

(m'/kg) 

Csat 
(mgflcg) 

Results 1 
CaV 

(mg/m^ 
CaP 

(mg/m") 
CaTot 

(mg/m*) 
All Soil 1 
naphthalene 4.6OE+00 Y 2.00E+O3 5.90E-02 | 7.50E-;06 13.10E+O11 1.98E-02 j 1.20E+01 5.15E-06 | 7.00E+04 3.75E+02 6.57E-05 | 3.38E-09 j 6.57E-05 



TABLE 7A. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSmUCnON WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Futijre 

Medium: Siiisurface Soil 
Exposure Medium: Air 
Exposure PolTTt Entire Site 
Receptor Populab'on: Construction Woricer 
Receptor Age: Adult 

Exposure 
Route 

^ Specify Medi 

Chemk»l 
of Potential 

Concem 

I^PHTHALENE (partic.) 

ALUMINUM 
ARSENIC 
CADMIUM 

CHROMIUM 

COBALT 

MANGANESE 

MERCURY 

NAPHTHALENE (vol.) 

(total) 

um-Specific (M) or Route-Specif 

Medium 

EPC 
Value 

4.60E+00 
2.43E+04 

8.50E+01 
9.62E+O0 

3.43E+01 

2.38E+01 

1.69E+03 

4.84E-01 

4.60E+00 

ic(R) EPC selected 

Medium 
EPC 
Units 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

for hazard calcul: 

Route 
EPC 
Value 

3.6E-06 
1.9E-02 
6.7E-05 
7.6E-06 

2.7E-05 

1.9E-05 

1.3E-03 

3.8E-07 

6.6E-05 

ition. 

Route 
EPC 
Units 

mg/m" 

mg/m" 
mg/m'' 
mg/m'* 

mg/m^ 

mg/m^ 

mg/m^ 

mg/m^ 

mg/m^ 

EPC 
Selected 

for Hazard 
Cateulation^ 

R 
R 
R 
R 

R 

R 

R 

R 

R 

Intake 
(Non-Cancer) 

8.6E-07 
4.6E-03 
1.6E-05 
1.BE-06 

6.4E-06 

4.5E-06 

3.2E-04 

9.1E-08 

1.6E-05 

Intake 
(Non-Cancer) 

Units 

mg/m" 
mg/m* 
mg/m* 
mg/m" 

mg/m' 

mg'm' 

mg/m' 

mg/m' 

mg/m' 

Reference 
Concentration 
(Subchronic'' 

if available) 

3.0E-03 
5.0E-03 

1.5E-05 
1.0E-05 

1.0E-O4 

6.0E-06 

5.0E-05 

3.0E-05 

3.0E-03 

Reference 
Concentration 

Units 

mg/m' 
mg/m' 
mg/m' 
mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

2.9E-04 
9.1E-01 
1.1E+00 
1.SE-01 

6.4E-02 

7.4E-01 

6.3E+00 

3.0E-03 

5.2E-03 

9.3E+O0 

9 1 
Subchronk: values in italics. 
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8.4. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Subsurface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Construction Woricer 
Receptor Age: Adutt ^ ^ ^ 

Exposure 
Route 

Chemical 
of Potential 

Concem 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

(total) 

Medium 
EPC 
Value 

8.50E+O1 

9.62E+O0 

3.43E+01 

2.38E+01 

Medium 
EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 
EPC 
Value 

6.7E-05 

7.6E-06 

2.7E-05 

1.9E-05 

Route 
EPC 
Units 

mg/m" 

mg/m* 

mg/m' 

mg/m' 

EPC Selected 

for Risk 
Cabulation (1) 

R 

R 

R 

R 

Intake 
(Cancer) 

2.6E-08 

3.0E-09 

1.1E-08 

7.3E-09 

Intake 
(Cancer^ 

Units 

• mg/m-

mg/m 

mg/m 

mg/m' 

CcincerUnit 
Risk 

4.3E+00 

1.8E+00 

1.2E+01 

9.0E+00 

Cancer Unit 
Risk Units 

(mg/m'^' 

(mg/mS"' 
(mg/m^"' 

(mg/m')"'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.1E-07 

5.3E-09 

1.3E-Q7 

6.6E-08 

3.1E-07 
3.1E-07 

Table 4-4 7-4 8-4 Site 21 Subsurface Soil Inhalation CW RME Table8.4 2/1/2011 2:54 PM 



TABLE 4.4a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES. ILUNOIS 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Mediisn: Air 

Exposure Point Entire Site 

Receptor Population: Construction Woricer 

Receptor Age: Adult . . . . 

Exposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemical concentration in soil 

Volatilization factor - Chemk:al Specific 

Particulate emission factor 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m'/kg 

m'/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 
1.27E+06 

8 

30 

1 

25550 

42 

RME 

Rationale/ 

RefererK» 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

ProJesskanal Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

95% UCL or Max 

(1) 

1.27E+06 

4 

30 

1 

25550 

42 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS X 
1 1 

— + 
VF PEF 

X ET x E F x E D 

A T X 2 A 

1 
Notes: 

(1) - Calculated according to USEPA Soil Screening Guidance, Decemljer 2002. 

Daily Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-H(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 3.91 E-04 

Noncancer Inhalation Intake(RME) = 2.38E-01 

Cancer Inhalation Intake(CTE) = 1.96E-04 

Noncancer Inhalation Intake(GTE) = 1.19E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (lUR) 
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

^ 
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CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Future 

Medium: Subsurice Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: (Construction Worker 

Receptor Age: Adutt 

Purpose: To calculate ambient air concenti'ations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF+-1A/F) 

VF= Q/Cx(3.14xDAxT)^^x10'*m'/cm' 
2 x pb X DA 

DA= [(9a^°^xDixH-i-ew^'^xDw)/n^)] 
pb X Kd +- ew +- Ba X H 

Csat = S/pb X (Kd x pb +ew -i- H x Oa) 

INPUT PARAMTERS 
Parameter 
Q/C=: 
T = : 
pb = : 
ps = : 
n = : 
ew = : 

ea = : 

Di = : 
H' = : 
D w = : 
DA = : 
Kd = : 
Koc = : 
foc = : 
FD = : 

V=: 
Um=: 
Ut=: 
F(x)=: 
PEF = : 

Value 
97.78 

7.6E+08 
1.5 

2.65 
0.434 

0.15 

0.284 

Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.006 
1 

0.5 
3.44 
11.32 

0.0086 
1.36E+09 

Definition 
Inverse of mean cone, at center of source (g/m^-s per 
Exposure inten/al (seconds). 
Dry soil bulk density (g/cm^. 
soil particle density (g/cm^). 

Total soil porosity (Lpote/Lsoo)-
Water-filled soil porosity (Lpore/1-soii)-

Air-filled soil porosity Q - ^A^ -

Diffusivity in air (cm^/sec). 
Dimenslonless Henry's Law Constant 
Diffusivity in water (cm^/sec). 
/Apparent diffusivity (cm^/sec). 
Soil-water partition coefficient (cm*/g). 
Soil organic carbon partition coefficient (cm^/g). 
Fraction organic carbon in soil (g/g). 
dispersion conection factor 
Fraction of vegatative cover (unitiess) 
Mean annual wind speed (m/s) 
equivalent tiireshold value of windspeed at 7 m (m/s) 
Function dependent on Um/Ut 
Particulate emission factor (m^/kg) 

kg/m^. 

2.92 
0.0085 

8.1E+10 

Enor in Calcs? No = 0, Yes > 0 

Chehfiical Cs 
(mgflcg) 

Volatile 
Chemical Properties 

Koc 
(cm»/g) 

Di 
(icm'/sec) 

Dw 
(cmVsec) 

S 
(mgfl.) 

H-
Intermediate Calculations 

Kd 
(cm*/g) 

Da 
(cm'/sec) 

VF 
(m'flcgj^ 

Csat 
(mgflcg) 

Results 
CaV 

(mg/m*) 
Cap 

(mg/m*) 
CaTot 

(mg/m*) 
All Soil 
naphtiialene 4.33E-01 Y 2.00E+O3 5.90E-02|7.50E-06|3.10E+O1 1.98E-02 11.20E+011 5.15E-06 7.00E+O4|3.75E+O2| 6.18E-06 3.18E-10 | 6.18E-06 



TABLE 7.4a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NOfMANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

STTE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Subsurface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Omstnjction Woricer 
Receptor Age: Adult 

Expc:sure 
Route 

Inhalation 

^ Specify Medii 

Chemical 
of Potential 

Concem 

NAPHTHALENE (partte.) 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 
ALUMINUM 
ANmMONY 
ARSENIC 
BARIUM 
CADMIUM 

CHROMIUM 

COBALT 

CXIPPER 

IRON 

MANGANESE 

MERCURY 

NAPHTHALENE (vol.) 

(total) 

jm-Specifk: (M) or Route-Specifi 

Medium 
EPC 
Value 

4.33E-01 
7.04E-02 
5.62E-06 
9.34E403 

. 
1.21 E+01 

1.24E+O0 

1.51 E+01 

8.90E+00 

2.70E+O4 

6.62E+02 

9.99E-02 

4.33E-01 

c (R) EPC selected 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

for hazard calculj 

Route 
EPC 

Value 

3.4E-07 
S.5E-08 
4.4E-12 
7.4E-03 

9.5E-06 

9.BE-07 

1.2E-05 

7.0E-06 

2.1E-02 

5.2E-04 

7.9E-08 

6.2E-06 

ition. 

Itoute 
EPC 
Units 

mg/m" 
mg/m* 
mg/m* 
mg/m* 
mg/m* 
mg/m* 
mg/m* 
mg/m* 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

EPC 
Selected 

for Hazard 
Calculation' 

R 
R 
R 
R 
R 
R 
R 
R 

R 

R 

R 

R 

R 

R 

R 

intake 
(Non-Cancer) 

4.1E-08 
6.6E-09 
5.3E-13 
8.8E-04 

1.1 E-06 

1.2E-07 

1.4E-06 

8.3E-07 

2.5E-03 

6.2E-05 

9.4E-09 

7.4E-C7 

Intake 
(Non-Cancer) 

Units 

mg/m" 
mg/m* 
mg/m* 
mg/m* 
mg/m* 
mg/m 
mg/m* 
mg/m* 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/kn' 

Reference 
Concentration 
(Subchronic'' 

if available) 

3.0E-03 

4.00E-08 
5.0E-03 
2.0E-04 
15E-05 
5.0E-03 
1.0E-05 
1.0E-04 

6.0E-06 

B.OE-05 

3.0E-05 

3.0E-03 

Reference 
Concentration 

Units 

mg/m' 
mg/m' 
mg/m' 
mg/m 
mg/m 
mgfm' 
mg/m' 
mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

1.4E-05 

1.8E-01 

7.5E-02 

1.2E-02 

1.4E-02 

1.4E-01 

1.2E+00 

3.1 E-04 

2.5E-04 

1.7E+O0 

2 
Subchronk: values in italics. 
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8.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Subsurface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Construction Worker 
Rec:eptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

ARSENIC 
CADMIUM 

CHROMIUM 

COBALT 

(total) 

Medium 
EPC 
Value 

1.21 E+01 
1.24E+00 

1.51 E+01 

8.90E+00 

Medium 
EPC 
Units 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

Route 
EPC 

Value 

9.5E-06 
9.8E-07 

1.2E-06 

7.0E-06 

Route 
EPC 
Units 

mg/m" 
mg/m* 

mg/m' 

mg/m' 

EPC Selected 
for Risk 

Calculatran (1) 

R 
R 

R 

R 

Intake 
(Cancer) 

1.9E-09 
1.9E-1P 

2.3E-09 

1.4E-09 

Intake 
(Caix:er) 

Units 

mg/m* 
mg/m* 

mg/m' 

mg/m' 

Cancer Unit 
Risk 

4.3E+00 
1.8E+00 

1.2E+01 

9.0E+O0 

Cancer Unit 
Risk Units 

(mg/m*)"' 
(mg/m*)"' 

(mg/m')"' 

(mg/m")"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

8.0E-09 
3.4E-10 

2.8E-08 

1.2E-08 

4.9E-08 
4.9E-08 

(1) Specify Medium-Specifk; (M) or Route-Specific (R) EPC selected for hazard calculation. 

Table 4-4a 7-4a S^a S'rte 21 Subsurface Soil Inhalation CW CTE Table8.4a 2/1/2011 3:01 PM 



TABLE 4.5 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CONSTRUCTION WORKERS TO GROUNDWATER 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire SHe 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 

Route 

Dennal 

Parametei 

Code 

Cgw 

A 

DAevent 

EV 

ED 

EF 

tevBrt 

t* 

T 

B 

Kp 

BW 

AT-C 

AT-N 

Parameter Definit ion 

Chemical Concentration in Groundwater 

Skin Surface Area 

Absorbed Dose per Event 

Event Frequency 

Exposure Duration 

Exposure Frequency 

Duration of Event 

Time to reach steady state 

Lag Time 

Bunge Model Constant 

Permeability Coefficient from Water 

Body Weight 

Averaging "Time (Cancer) 

Averaging "Time (Non-Cancer) 

Units 

mg/L 

cm^ 

mg/cm^-event 

event/day 

years 

days/year 

hour/event 

hour/event 

hour/event 

dimenslonless 

cm/hour 

kg 

days 

days 

RME 

Value 

Maximum 

3,300 

chemical-spec ITic 

1 

1 

30 

4.0 

chemkal-specific 

chemical-specific 

chemk:al-specific 

chemical-specific 

70 

25.550 

42 

RME 

Rationale/ 

Reference 

U.S. EPA. December 2002 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

Professional Judgement 

Professional Judgement 

lEPA. /Vpril 2004 

Professtonal Judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

USEPA, May 1993 

USEPA, December 1989 

lEPA, Janaury 2003 

CTE 

Value 

Maximum 

3,300 

chemical-specific 

1 

1 

30 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

42 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

Professkinal Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

Professtonal Judgement 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Intake Equation/ 

Model Name 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absoibed dose from 

water (DAD) are provided in Section 6.2.4.4 

of the text. 

USEPA, July 2004 

Daily Intake Calculations 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 5.54E-02 
Noncancer Dermal Intake(RME) = 3.37E+01 

Cancer Demial Intake(CTE) = 5.54E-02 
Noncancer Dermal Intake(CTE) = 3.37E+01 

Table 4-5 7-5 8-5 Site 21 GW dermal CW RME 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) — FUTURE CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

02/01/11 

REFERENCES: U.S. EPA. July 2004 
DERMAL COr^ACT: 
DAD = (DAeventxEVxEDx EFxA)/(BWxAT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*, DAevent = 2FA xKpxCxCFx (6Tx tevent/3.1416) °^ 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KGA3AY) IF tevent > t*, DAevent = F A x K p x C x C F x ((tevent/(1 + B)) + (2T x ((1+3B+3B^)/(1 + B)^))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM^/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR GONTACT(CM^) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS) 
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABIUTY COEFFICIENT FROM WATER (CM/HR) 
ED = EXPOSURE DURATION (YEARS) C = CONCEf^RATION OF CHEMICAL IN WATER (MGfl.) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) ' tevent = DURATION OF EVENT (HR/EVENT) 
BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM') 
AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

BAP EQUIVALENT (FULL DL) 
TCDD TEQs (FULL DLs) 
PENTACHLOROPHENOL 
BENZENE 
TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC SURRC X3ATI 

lARSENIC 
CADMIUM 
COBALT 
IRON 
MANGANESE 

GWCONC. 
(mg/L) 

0.00006146 
1.23E-08 

0.0078 
0.00096 
0.00085 
0.00002 
0.007261 
0.00345 
0.0153 

34 
5.4 

ORGANIC OR 
INORGANIC? 

0 
0 
0 
0 
0 
0 

i 
i 

t* (HR) 

1.17E-H01 
3.01E-1-01 
1.38E+01 
7,OOE-01 
2.18E+00 
1.10E-I-01 

tevent 

4.00E•^00 
4.00E+00 
4.00E-I-00 
4.00E+00 
4.00E+O0 
4.00E+00 
4.00E+00 
4.00E+00 
4.00E+00 
4.00E-I-00 
4.00E-1-00 

T(HR) 

2.69E-1-00 
6.82E+00 
3.30E+-00 , 
2.90E-01 
9.10E-01 
4.57E+00 

Kp (CMi^R) 

7.01 E-01 
8.10E-01 
3.90E-01 
1.50E-02 
3.30E-02 
1.10E-02 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 

B 

4.27E-h00 
5.60E+O0 
2.50E-I-00 
1.00E-01 
2.00E-01 
1.00E-01 

DAevent 

3.91 E-07 
1.44E-10 
3.05E-05 
6.15E-08 
1.54E-07 
2.60E-09 
2.90E-08 
1.38E^8 
6.12E-08 
1.36E-04 
2.16E-05 

FA 

1 
0.5 
0.9 
1 
1 

0.9 
1 
1 
1 
1 
1 

DAevent 

3.91 E-07 
7.19E-11 
2.75E-05 
6.15E-08 
1.54E-07 
2.34E-09 
2.90E-08 
1.38E-08 
6.12E-08 
1.36E-04 
2.16E-05 



TABLE 7.5 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NONCANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SRH 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Grouridwater 
Exposure Point Entire Site 
Receptor Population: Construction Woricer 
Receptor Age: Adult 

Exposure 
Route 

Dermal 

Chemical 
of Potential 

Concem 

(totaQ 

BAP EQUIVALENT (FULL DL) 

TCDD TEQs (FULL DLs) 

PEJVTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC 
SUFIROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

Medium 
EPC 

Value 

6.1 E-05 

1.2E-08 

7.8E-03 

9.6E-04 

8.5E-04 

2.0E-05 

7.3E-03 

3.5E-03 

1.5E-02 

3.4E+01 

5.4E+00 

Medium 

EPC 
Units 

mg/L 

mg/L 

mg/L 

. mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 
Value 

6.15E-05 

1.23E-08 

7.80E-03 

9.60E-O4 

8.50E-O4 

2.00E-05 

7.26E-03 

3.45E-03 

1.53E-02 

3.40E+01 

5.40E+O0 

Route 

EPC 
Units 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC 
Selected 

for Hazard 
Cateulation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

(3) 

(3) 

(3) 
2.1E-06 

5J2E-06 

7.9E-08 

9.8E-07 

4.6E-07 

2.1E-06 

4.6E-03 

7.3E-04 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfl<g-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

(Subchronic (2) 

if available) 

1.00E-09 

5.00E-03 

4.00E-03 

1.00E-02 

3.00E-O4 

5.00E-03 

2.50E-05 

3.00E-04 

7.00E-01 

I.BaE-03 

Reference 
Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg<lay 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

NA 
NA . 

NA 

5.2E-04 

5.2E-04 

2.6E-04 

2.0E-04 

1.9E^2 

6.9E-03 

6.5E-03 

3.9E-01 

4.2E-01 

0.4 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

(2) Subchmnic values In italics. 



TABLE 8.5 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SrTE21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scer^rio Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Populatton: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FUai 
TCDD TEQs (FUU DLs) 
PENTACHLOROPHENOL 

BENZENE 
"TETRACHLORQETHYLEN 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(totaQ 

Medium 
EPC 
Value 

6.1 E-05 
f.2E-08 
7.8E-03 
9.6E-04 
8.5E-04 

2.0E-05 

7.3E-03 

Medium 

EPC 
Units 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

Route 
EPC 
Value 

6.15E-05 
1.23E-08 
7.80E-03 
9.60E-04 
8.50E-04 

2.00E-05 

7.26E-03 

Route 
- EPC 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 
M 

M 

M 

Intake 
(Cancer) 

(2) 
(2) 
(2) 

3.4E-09 
8.6E-09 

1.3E-10 

1.6E-09 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Stope 
Factor 

7.30E+00 
1.50E+O5 
4.O0E-O1 
5.50E-02 

5.40E-01 

6.30E+00 

1.50E+00 

Cancer Slope 
Factor Units 

(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 

(mg/lcg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

NA 
NA 
NA 

1.9E-10 
4.6E-09 

8.2E-10 

2.4E-09 

8.0E-09 

8.0E-09 



TABLE 4.5a 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
l\/iedium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 

Route 

Dermal 

Parametei 

Code 

Cgw 

A 

DAevent 

EV 

ED 

EF 

'•event 

t* 

T 

B 

Kp 

BW 

AT-C 

AT-N 

Parameter Def ini t ion 

Chemical Concentration in Groundwater 

Skin Surface Area 

Absortied Dose per Event 

Event Frequency 

Exposure Duration 

Exposure Frequency 

Duration of Event 

Time to reach steady state 

Lag Time 

Bunge Model Constant 

Permeability Coefficient from Water 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/L 

cm^ 

mg/cm^-event 

event/day 

years 

days/year 

hour/event 

hour/event 

hour/event 

dimenslonless 

cm/hour 

kg 

days 

days 

RME 

Value 

Maximum 

3,300 

chemical-specific 

1 

'1 

30 

4.0 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

42 

RME 

Rat ionale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

Professional Judgement 

lEPA, April 2004 

Professional Judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

USEPA, May 1993 

USEPA, December 1989 

lEPA, Janaury 2003 

CTE 

Value 

Maximum 

3,300 

chemical-specific 

1 

1 

30 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

42 

CTE 

Rat ionale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

Professional Judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Intake Equat ion/ 

Model Name 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 6.2.4.4 

of the text. 

USEPA, July 2004 

Dailv Intake Calculations 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 5.54E-02 
Noncancer Dermal !ntake(RME) = 3.37E-I-01 

Cancer Dermal Intake(CTE) = 5.54E-02 
Noncancer Dermal Intake(CTE) = 3.37E-I-01 

Table 4-5a 7-5a 8-5a Site 21 GW dermal CW CTE 



TABLE 4^a 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CONSTRUCTION WORKERS TO GROUNDWATER 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 

Route 

Dennal 

Parametei 

Code 

Cgw 

A 

DAevent 

EV 

ED 

EF 

t»en. 

t* 

T 

B 

Kp 

BW 

AT-C 

AT-N 

Parameter Definit ion 

Chemical Concentration in Groundwater 

Skin Surface Area 

Absoit}ed Dose per Event 

Event Frequency 

Exposure Duration 

Exposure Frequency 

Duration of Event 

Time to reach steady state 

Lag Time 

Bunge Model Constant 

Penmeability Coefficient from Water 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/L 

cm^ 

mg/cm*-event 

event/day 

ye£irs 

days/year 

hour/event 

hour/event 

hour/event 

dimenslonless 

cm/hour 

kg 

days 

days 

RME 

Value 

Maximum 

3,300 

chemical-specific 

1 

1 

30 

4.0 

chemtoal-specific 

chem teal-specific 

chemlcal-specifte 

cffemical-specific 

70 

25,550 

42 

RME 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professtorial Judgement 

Professtonal Judgement 

lEPA, April 2004 

Professtonal Judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

USEPA, May 1993 

USEPA, December 1989 

lEPA, Janaury 2003 

CTE 

Value 

Maximum 

3,300 

chemical-specific 

1 

1 

30 

2 

chem ical-specific 

chemical-specific 

chemtoal-specific 

chemical-specific 

70 

25,550 

42 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA. May 1993 

Professtonal Judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Intake Equation/ 

Model Name 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absort>ed dose from 

water (DAD) are provided in Section 6.2.4.4 

of the text. 

USEPA. July 2004 

Daily Intake Calculations 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dennal Intake(RME) = 5.54E-02 
Noncancer Dermal Intake(RME) = 3.37E-I-01 

Cancer Dennal Intake(CTE) = 5.54E-02 
Noncancer Dermal Intake(CTE) = 3.37E-I-01 

1 Table 4-5a 7-5a 8-5a Site 21 GW dermal CW CTE 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) — FUTURE CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

02/01/11 

REFERENCES: U.S. EPA, July 2004 
DERMAL CONTACT: 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*. DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)°^ 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > f , DAevent = F A x K p x C x C F x ((tevent/(1 + B)) + (2T x ((1+3B+3B^)/(1 +• B)^))) 

DAevent = ABSORBED DOSE PER EVEf^ (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM^) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS) 
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MQA.) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT) 
BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM^ 
AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

BAP EQUIVALENT (1/2 DL) 
TCDD TEQs (FULL DLs) 
PENTACHLOROPHENOL 
BENZENE 
TETRACHLOROETHYLENE 
DELTA-BHC (/kLPHA-BHC SURRC JGATl 

lARSENIC 
CADMIUM 
COBALT 
IRON 
MANGANESE 

GW CONC. 
(mgrt.) 

0.00006146 
1.23E-08 

0.0078 
0.00096 
0.00085 
0.00002 
0.007261 
0.00345 

0.0153 
34 

5.4 

ORGANIC OR 
INORGANIC? 

0 
0 
o 
0 
0 
0 
1 

i 

t* (HR) 

1.17E-H01 
3.01 E+01 
1.38E-i^1 
7.00E-01 
2.18E-h00 
1.10E•^01 

tevent 

2.00E+00 
2.00E+00 
2,00E-t^ 
2.00E-I-00 
2.00E-(O0 
2.00E-K00 
2.00E-»-00 
2.00E-fO0 
2.00E-(-00 
2.00E-i^O 
2.00E-fO0 

T{HR) 

2.69E-K)0 
6.82E-I-00 
3.30E-HO0 
2.90E-01 
9.10E-01 
4.57E-K)0 

Kp (CM/HR) 

7.01 E-01 
8.10E-01 
3.90E-01 
1.50E-02 
3.30E-02 
1.10E-02 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 

B 

4.27E-K)0 
5.60E-^O0 
2.50E-fO0 
1.00E-01 
2.00E-01 
1.00E-01 

DAevent 

2.76E-07 
1.02E-10 
2.16E-05 
3.54E-08 
1.05E-07 
1.84E-09 
1.45E-08 
6.90E-09 
3.06E-08 
6.80E-05 
1.08E-05 

FA 

1 
0.5 
0.9 

1 
1 

0.9 
1 
1 
1 
1 
1 

DAevent 

2.76E-07 
5.09E-11 
1.94E-05 
3.54E-08 
1.05E-07 
1.65E-09 
1.45E-08 
6.90E-09 
3.06E-08 
6.80E-05 
1.08E-05 
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TABLE 7.58- CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATKM OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SnE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, LUNOIS 

Scenaito Timeframe: Future 
MetUum: Groundwater 
Exposure Medium: QrouTKjwater 
Exposure Point Entire Site 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

Dermal 

Chemical 
•f Potential 

Concem 

BAP EQUIVALEffT (1/2 DL4 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZhNE 

TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

CAOMIUIM 

COBALT 

IRON 

lUlANGANESE 

(totai) 

Medium 
EPC 
Value 

6.^B0S 

1.2E-08 

7.8E-03 

9.6E-04 

8.5E'04 

2.0E-O5 

7.3E-03 

3.5E-03 

15E-02 

3.4E401 

S.4E400 

Medium 
EPC 
UtMts 

m g t 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mgrt-

mg/L 

mg/L 

mg/L 

Route 
EPC 
Value 

6.15E-05 

1i3E-08 

7BnF-03 

g.60E-O4 

B50E.O4 

2.00E-05 

7.26E-03 

3.45E-03 

1.53E-02 

3.40E+01 

S.40E+O0 

Route 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Itrtake 
(Non-Cancer) 

(3) 

(3) 

(3) 
1.2E-06 

3.5E-06 

5.6E-08 

4.9E-07 

2JE-07 

1.0E-06 

2JF-03 

3.6E-04 

Intake 
(Non-Cancer) 

Unite 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgrtcg-day 

mg/kg-day 

Reference 
Dose 

(Subchronic (2) 

Havailat>le) 

1.00E-og 

5.CX)E-03 

4.00E-03 

1.ME-02 

3.00E-04 

5.00E-03 

2.50E-05 

3.00E-04 

7.00E-01 

960E-04 

Reference 
Dose Unite 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfltg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgAcg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentratkin 

Unns 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

NA 
NA 

NA 

3.0E-04 

a5E-04 

1.9E-04 

e.BE-05 

S.3E-03 

3.4E-03 

3.3E-03 

aeE-01 

4.0E-01 

0.4 
(1) Specify Medium-Specifk: (M) or Route-SpecHic (R) EPC selected for hazard calcuiatioa 

(2) Subchronic values In italics. 

^ 



TABLE 8.5a- CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Grouidwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Construction Wotter 
Receptor Age: Adult 

f ^ 

Exposure 
Route 

Dennal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (1/2 DL 
TCDD TEQs (FULL DLs) 
PENTACHLOROPHENOL 
BENZENE 
TETRACHLOROETHYLEN 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

Medium 
EPC 

Value 

6.1 E-05 
1.2E-08 
7.8E-03 
9.6E-04 
8.5E-04 

iOE-05 

7.3E-03 

Medium 
EPC 
Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

Route 
EPC 

Value 

6.15E-05 
1.23E-08 
7.80E-03 
9.60E-O4 
8.50E-04 

2.00E-05 

7.26E-03 

Route 
EPC 
Units 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

EPC Selected 

for Risk 
Calculation (1) 

M 
M 
M 
M 

M 

M 

M 

Intake 
(Cancer) 

(2) 
(2) 
(2) 

2.0E-09 
5.8E-09 

9.2E-11 

8.0E-10 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 
Factor 

7.30E4O0 
1.50E^O5 
4.00E-01 
5.50E-02 
5.40E-01 

6.30E-fO0 

1.50E-tO0 

Cancer Slope 
Factor Units 

(mg/kg-day)"' 
(mg/kg-day)'' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/lsg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

f ^ 
NA 
NA 

1.1E-10 

3.1E-09 

5.8E-10 

1.2E-09 

5.0E-09 

5.0E-09 
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TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM GW IN TRENCH 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenano Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Ck>nstnx:tion Worker 

Receptor Age: Adult 

Exposure Route 

Inhalatkjn 

Parameter 

Code 

CS 

ET 

EF 

ED, 

AT-C 

AT-N 

Parameter Definltkxi 

Cfiemical concentration in soil 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (NorvCancer) 

Units 

mg/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

4 

30 

1 

25550 

42 

RME 

Rationale/ 

Reference 

USEPA. May 1993 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA. Decemt>er 1989 

lEPA, Janaury 2003 

CT 

Value 

Mean 

2 

30 

1 

25550 

42 

CT 

Ratk>nale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS X 
1 1 

-H 
VF PEF 

x E T x E F x E D 

A T x l A 

Notes: 

(1) - Cateulated according to USEPA Soil Screening Gukiance, December 2002. 

Dally Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 1.96E-04 

Noncancer Inhalation Intake(RME) = 1.19E-01 

Cancer Inhalation Intake(CTE) = 9.78E-05 

Noncancer Inhalation Intake(CTE) = 5.95E-02 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (lUR) 

Hazard Index from ingestion = Air concentration x Noncancer inhalation Intake / Reference Air Concentration (RfCi) 

• • 
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CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timefiame: Future 

Medium: Sutisurfce Soil 

Eiqxisure Medium: Air 

Exposure Poirrt Entire Site 

Receptor Population: Construction Worker 

Receptor Age: Adult ^ ^ 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF-»-1/VF) 

VF = Q/C x (3.14 X DA x T)^° x 10"̂  m'/cm' 
2 x pb X DA 

DA= [(9a^'"xDixH + ew^°^xDw)/n^)] 
pb X Kd -I- ew -f- ea X H 

Csat = S/pb X (Kd x pb -i^w -i- H x ea) 

INPUT PARAMTERS | 
Parameter 
Q/C = : 
T = : 
pb = : 
ps = : 
n = : 
ew = : 

ea = : 

Di = : 
H' = : 
Dw = : 
DA = : 
Kd = : ' 
Koc = : 
foc = : 
FD = : 

V=: 
Um=: 
Ut=: 
F(x) =: 
PEF = : 

Value 
97.78 

7.6E-f08 
1.5 

2.65 
0.434 

0.15 

0.284 

Chemical ^lecific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.006 
1 

0.5 
3.44 
11.32 

0.0086 
1.36E-K)9 

Definition | 
Inverse of mean cone, at center of source (g/m'̂ -s per 
Exposure interval (seconds). 
Dry soil bulk density (g/cm'). 
soil particle density (g/cm'). 
Total soil porosity (Lpore/Lgoa)-

Water-filled soil porosity (Lpore/Lsoa)-

Air-filled soil porosity (La iA^-

Diffusivity in air (cm*/sec). 
Dimenslonless Henry's Law Constant 
Diffusivity in water (cm^/sec). 
Apparent diffusivity (cm*/sec). 
Soil-water partition coefficient (cm'/g). 
Soil organic cart»on partition coefficient (cm'/g). 
Fraction organic carbon in soil (g/g). 
dispersion correction factor 
Fraction of vegatative cover (unitless) 
Mean annual wind speed (m/s) 
equivalent threshold value of windspeed at 7 m (m/s) 
Function dependent on Um/Ut 
Particulate emission factor (m^/kg) 

kg/m^. 

2.92 
0.0085 

8.1E-H0 

Emor in Calcs? No = 0, Yes > 0 

^ 

Chemical Cs 
(mg/kg) 

Volatile 
Chemical Properties 

Koc 
(cm»/g) 

Di 
(cmVsec) 

Dw 
(cmVsec) 

S 
(mgfl.) 

H' 
Intermediate Calculations 

Kd 
(cm'/g) 

Da 
(cm'/sec) 

VF 
(m'/kg) 

Csat 
(mgflcg) 

Results 
CaV 

(mg/m') 
CaP 

(mg/m") 
CaTot 

(mg/m*) 
All Soil 1 
naphthalene | 0.52 
tetrachloroethylene 

Y 
Y 

2.00E-t03 
1.55E-f02 

5.90E-02 
7.20E-02 

7.50E-06 
8.20E-O6 

3.10E-tO1 
2.00E+02 

1.98E-02 
7.54E-01 

1.20E-IO1 
9.30E-O1 

5.15E-06 
2.47E-03 

7.00E404 
3.20E-IO3 

3.75E-*02 
2.35E-H02 

7.42E-06 
O.OOE-fOO 

3.82E-10 7.42E-06I 
d.OOE+00 O.OOE-KWl 
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TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM GW IN TRENCH 

SITH 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Exposure 
Route 

Inhalatkin 

' Specify Medi 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Populatran: Construction Worker 
Receptor Age: Adult 

Ctiemical 
of Potential 

Concem 

BET^ENE 
TETRACHLOROETHYLENE 

(total) 

Medium 
EPC 
Value 

9.60E-01 

7.20E-01 

Medium 
EPC 
Units 

ug/L 
ug/L 

Route 
EPC 
Value 

4.0E-05 
2.4E-05 

um-Specific (M) or Route-Specrfic (R) EPC selected for fiazard calculatk>n. 

Route 
EPC 
Units 

mg/m" 
mg/m 

EPC 
Selected 

forhlazard 
Calcutatkxi' 

R 
R 

Intake 
(Non-Cancer) 

4.7E-06 
2.9E-06 

- Intake 
(Non-Cancer) 

Units 

mg/m' 
mg/m^ 

Reference . 
Concentratkm 
(Subcfironlc=' 

if available) 

3.0E-02 

2.7E-01 

Refererwe 
Concerrtratkm 

Units 

mg/m3 
mg/m3 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

1.6E-04 

1.1E-05 

1.69E-04 

0.0002 

• • 
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8.6. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM GW IN TRENCH 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire SKe 
Receptor Poputatkm: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

Infialatnn 

Cfiemical 
of Potential 

Concem 

BENZENE 
TETRACHLOROETHYLENE 

(total) 

Medium 
EPC 

Value 

g.60E-01 
7.20E-01 

Medium 
EPC 
Units 

mg/kg 
mg/kg 

Route 
EPC 

Value 

4.0E-05 
2.4E-05 

Route 
EPC 
Units 

mg/m" 
mg/m" 

EPC Selected 

for Risk 
Cateulation (1) 

R 
R 

Intake 
(Cancer) 

7.8E-09 
4.8E-09 

Intake 
(Cancer) 

Units 

mg/m" 
mg/m" 

Cancer Unit 

Risk 

7.8E-03 
5.9E-03 

Cancer Unit 
Risk Units 

(mg/mT' 
(mg/mT 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

6.1E-11 
2.8E-11 

8.9E-11 
9.E-11 
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TABLE 4.7 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF OCCUPATIONAUMAINTENANCE WORKERS TO SOIL (POSSIBLE FUTURE SURFACE SOIL) 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Dermal 

Parametei 

Code 

Csoil 
IR 

Fi 

EF 

ED 
CF 

BW 

AT-C 
AT-N 

Csdl 

CF 

SA 

AF 
ABS 

EF 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 
Conversion Factor 

Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Carx^r) 

Chemical Concentration in Soil 

Conversion Factor 

Skin Surface Area 
Soil to Skin Adherence Factor 

Demnal /Vbsorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 
Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 
years 

kg/mg 

kg 
days 
days 

mg/kg 

kg/mg 
cm /̂day 

mg/cm^ 

unitless 

days/year 

years 

î g 
days 
days 

RME 

Value 

95% UCL or Max 

100 

1 
250 

25 
1.0E-06 

70 
25,550 
9,125 

95% UCL or Max 

1.0E-06 

3,300 

0.2 

chemteal specifk: 
250 

25 

70 

25,550 
9,125 

RME 
Rationale/ 
Reference 

USEPA, December 2002 
USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, December 1969 
USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 
USEPA, December 2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 
USEPA. July 2004 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993. 

USEPA, December 1989 
USEPA, December 1989 

CTE 
Value 

Mean 

50 

1 
219 

9 

1.0E-O6 

70 
25,550 
3,285 

Mean 

1.0E-06 
3,300 

0.02 
chemical specifk: 

219 

9 

70 

25,550 
3,285 

CTE 
Rationale/ 
Reference 

USEPA. December 2002 

USEPA. May 1993 
USEPA, May 1993 

USEPA. May 1993 

USEPA, May 1993 

USEPA. December 1989 
USEPA. May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 
USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 
USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993 

USEPA. May 1993 

USEPA, December 1989 
USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingestion Intake (mg/kg/day) = 

CspnxIRxFixEFxEPxCF 

BWxAT 

U.S. EPA, December 1989 

Dermal Intake (mg/kg/day) = 

CsoilxCFxSAxAFxABSxEFx ED 

BWxAT 

U.S. EPA, December 1989 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x C l ^ / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake 
Noncancer Ingestion Intake 

RME = 3.49E-07 
RME = 9.78E-07 

Cancer Ingestion Intake 
Noncancer Ingestion Intake 

CTE = 5.51 E-08 
CTE = 4.29E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Dermal Intake - RME = 6.46E-06 

Table 4-7 7-7 8-7 Site 21 Soil OW RME Table4.7 OW 

Cancer Dermal Intake 
Noncancer Dermal Intake 

CTE = 7.27E-08 
CTE = 5.66E-07 



TABLE 7.7 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATiONAUMAINTENANCE WORKERS TO SURFACE SOIL 

SrrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenark] Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface SoU 
Exposure Point Entire Site 
Receptor Popidatian: Occupational Worker 
Receptor Age: Aihrit 

• • 

Exposure 
Route 

Ingestion 

Dermai 

Chemical 
ol Potential 
' Concem 

BAP EQUIVALEhH- (FULL DLs 

AROCLOR 1260 
TCDD TECJs (FULL DLs) 

ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 

CHROMIUM 
COBALT 

COPPER 
IRON 

MANGANESE 

MERCURY 

VANADIUM 

(totaO 

HAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 
ArmMOIslY 

ARSENIC 

BARIUM 

CADMIUM 
CHROMIUM 

COBALT 

COPPER 
IRON 

MANGANESE 

MERCURY 

VANADIUM 

(totaQ 

Medium 
EPC 
Vnhn 

1.35E+01 

2i3E-01 

3.35E-05 
9.89E-»03 

Z.03E-fO0 
Z.38E-f01 

9.47E401 

6.44E+00 
S.05E-fO1 

e.07E-fO0 
2.58E+OZ 
3.36E404 

T.KE'fOZ 
2.33E+O0 

1.86E+01 

1J5E+01 

2 y.TF-01 
3.35E-05 

9.e9E-t03 
2.03E+00 

2.38E401 

9.47E+01 

6.44E+00 

5.05E4O1 
8.07E4O0 
2.58E+02 

3.36E+04 

7.69E+02 
2.33E400 

1.86E+01 

Medum 
EPC 
Units 

mgntg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mgflm 

mgntg 
mg/kg 

rngflig 
mgfltg 

mgfltg 

mg/kg 
mg/kg 

mg/kg 
mg*g 

mg/kg 

mgAg 

mgflig 
mgflsg 
mgflfl 

mg/kg 

mg/kg 
mgflcg 

mgflsg 
mgfltg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

Route 
EPC 
Value 

1.35E+01 

? ?3F-01 
3.35E-05 

9.89E+03 

2.O3E4O0 

2.38E+01 
947E+01 

6.44E4O0 

5.05E+01 

8.07E+<X) 
Z.58E+02 

a36E404 

7.69E+02 

2J3E+O0 

1.86E401 

1.35E+01 

2.23E-01 
3.35E-05 

9.89E.»03 
Z03E+O0 

2.38E+01 

9.47E+01 
6.44E4O0 

5.05E+01 
8.O7E4O0 

2.58E+0Z 
3,"WF+04 

7.69E+02 
Z.33E'»O0 

1.B6E+01 

intake 
(Non-Cancer) 

1.3E^)5 
??F-07 

3.3E-11 

9.7E-03 

ZOE-06 

2.3E-05 

9.3E-05 

6.3E-06 
4.9E-05 

7.9E-06 
Z5E-04 
3 3F-02 

7.5E-04 

i3E-06 

1.8E-05 

1.1E-05 

2.0E-07 

6.5E-12 

4.6E-06 

42E-08 

,-

Intake 
(NoivCancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfl(g-day 
mg/kg-day 

mgfl(g-day 

mgfl(g-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mgfl(g-day 

mgfl(g-day 

mg/kg-day 

mgfl(ff<iay 

mgfltg-day 
mg/kg-day 

mgfl(g-day 

mg/kg-day 

mgfl(g-day 

mg/kg-day 
mg/k^day 
mgfl(g.day 

mgfltg-day • 

mgflcg-dEv 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

2.0E-05 
1.0E-09 

1.0E+00 
4.0E-O4 

aOE-04 

2.0E-01 

1.0E-03 

3.0E-03 
3.0E-04 

4.0E-0Z 

7.0E-01 
4.7E-02 

aOE-04 
9.0E-O3 

2.0E-05 

1.0E-09 

3.0E-O4 

2.5E-05 

Reference 
Dose Units 

mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mgrtqhday 

mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
m^kg-day 

mgfls^day 

mg/kg-day 
mgfltg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

mgflcg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfltg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentratwn 

umts 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

Total Hazard Index Across All Exposure Routes/Pathways 

HazBfd 
Quotient 

1.1E-02 

3.3E-02 

9.7E-03 

5.0E-03 
7.BE-02 

4.6E-04 

6.3E-03 
1.6E-02 

2.6E-02 

6.3E-03 

4.7E-02 
1.6E-02 

7.6E-03 

2.0E-03 

2.6E-(n 

1.0E-02 

6.5E-03 

1.5E-02 

1.7E-03 

3.4E-02 

3.0E-O1 

• • 

(1) Specify Medium-Spedfk: (M) or Route-Spedfic (R) EPC selected for Inzanl calculation. 

Dermal Absomtkan Fraction from SoilfABS) nJSEPA. July 2004): 

Dioxins/furans - 0.03 Arsenic-0.03 Aroctor 1260-0.14 

PAHs - 0.13 Otfier Metals and Volaliles - not evaluated for dermal contact with so i l 
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TABLE 8.7- REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATK)NAL/MAINTENANCE WORKERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Ttmelrame: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Occupational Worter 

Receptor Age: Adult 

Exposure 

Route 

Ingeston 

Demnal 

Chemical 

of Potential 

Concem 

BAP EQUIVALENT (FULL DLs 

AROf^l OR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

CXJBALT 

COPPER 
IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD THQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(totaO 

Medium 

EPC 

Value 

1.35E-f01 

2.P3E-01 

3.35E-05 

9.B9E+03 

Z03E.»00 

aaSE-fOI 

9.47E+01 

6.44E+00 

5.05E+O1 

8.07fc+00 

a58E-K02 

3.36E+04 

7.69E+02 

Z33E+00 

1.86E+01 

1.35E+01 

2.23E-01 

3.35E-05 

9.89E- i^ 

2.03E-f00 

ZSSE-fOI 

9.47E-f01 

6.44E-f00 

5.05E-tO1 

8.07E400 

2.58E+02 

3.36E+04 

7.69E+02 

i33E+00 

1.86E401 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgfltg 

mg/kg 

mg/kg 

mg/kg 

mgflcg 

mgfl(g 

mg/kg 

mg/kg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mg/kg 

mgflcg 

mgflcg 

Route 

EPC 

Value 

1.35E+01 

2.23E-01 

3.35E-05 

9.89E+03 

Z03E+00 

iSBE-fOI 

9.47E+01 

6.44E+00 

5.05E-VO1 

B.07E+00 

^5BE-^02 

3.36E404 

7.69E+02 

2.33E+00 

1.86E+01 

1.35E+01 

2.23E-01 

3.35E-05 

9.89E+03 

2.03E-tO0 

2J8E+01 

9.47E+01 

6.44E-i«) 

5.05E+01 

8.Q7E+00 

Z5BE+02 

3.36E+04 

7.e9E-t02 

2.33E+O0 

186E+01 

Route 

EPC 

Units 

mg/kg 

mg/kg 

mgflcg 

mgflcg 

mg/kg 

mg/kg 

mgfltg 

mgflcg 

mgfltg 

mgflcg 
mgflcg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mg/kg 

mgfltg 

mgfltg 

mgflcg 

mgflcg 

mg/kg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

((Mincer) 

4.7E-06 

7.8E-08 

1.2E-11 

3.SE-03 

7.1 E-07 

8.3E-06 

3.3E-05 

?,2E-06 

1.BE-05 

2.BE-06 

9.0E-05 

1.2E-02 

2.7E^)4 

8.1 E-07 

6.5E-06 

4.0E-06 

7.2E-08 

2.3E-12 

1.6E-06 

1.5E-08 

Intake 

(Cancer) 

Units 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-<lay 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg<lay 

mgflcg-day 

mgflcg-day 

mg/kg-day 

mgflcg-day 

Cancer Slope 

Factor 

7.3E+O0 

2.0EtO0 

1.5E-fOS 

1.5E+00 

7.3E-tO0 

2.0E4O0 

1.5E+05 

1.5E+00 

Cancer Slope 

Factor Units 

(mgflcg-day)" 

(mgflcg-day)' 

(mgflcg-day)' 

(mgflc^day)' 

(mgflcQ-day)' 

(mgrttg^lay)' 

(mgflcg-day)"' 

(mgfltg-day)"' 

(mgflcg-day)' 

(mgfltg^lay)-' 

(mgfltg-day)"' 

(mgflcg-day)"' 

(mgfltg-dayf' 
(mgflcg-day)"' 

(mgfltg-day)"' 

(mgfltg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgfltg-dayX' 

(rtigflcg-day)"' 

(mgfltg-day)' 

(mgfltg^Jay)' 

(mgfltg^lay)' 

(mgfltg-day)' 

(mgfltg-day)' 

(mgfltg-day)' 

(mgfltB-da>0' 

(mgfltg-day)' 

(mgflcg-day)' 

(mgflcg-day)' 

Totai Risk Across Ail Exposure Routes/Pathways 

Cancer 

Risk 

3.4E-05 

1.6E-07 

1.8E-06 

1.2E-05 

4.9E-05 

2.9E-05 

1.4E-07 

3.5E-07 

2.5E-06 

3.2E-05 

8.1 E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal /Vbsonation Fraction from Soil(ABS) (USEPA. July 2004): 

Dioxins/furans - 0.03 /Vrsenic - 0.03 Aroclor 1260 -0 .14 

PAHs - 0.13 Otfrer Metals and Volatiles - not evaluated for dermal contact witfi soil. 
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TABLE 4.7a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL (POSSIBLE FUTURE SURFACE SOIL) 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

• • 

Exposure 

Route 

Ingestion 

Dermal 

Parametei 

Code 

Csoil 

IR 

R 
EF 

ED 

CF 
BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

BodyWeigfit 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Cfiemical Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adfierence Factor 

Dennal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 
days 
days 

mg/kg 

kg/mg 
cm^/day 

mg/cm^ 

unitless 

days/year 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

100 

1 

250 

25 

1.0E-06 

70 

25.550 
9.125 

95% UCL or Max 

1.0E-06 

3.300 

0.2 

chemical specific 

250 

25 

70 

25,550 
9.125 

RME 
Rationale/ 
Reference 

USEPA. December 2002 

USEPA. May 1993 

USEPA. May 1993 

USEPA. May 1993 

USEPA, May 1993 

USEPA. December 1989 

USEPA. May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA. May 1993 

USEPA. May 1993 

USEPA, December 1989 
USEPA, December 1989 

CTE 

Value 

95% UCL or Max 

50 

1 

219 

9 

1.0E-O6 

70 

25.550 
3,285 

95% UCL or Max 

1.0E-06 

3,300 

0.02 

chemical specific 

219 

9 

70 

25.550 
3.285 

CTE 
Rationale/ 
Refei^nce 

USEPA. December 2002 
USEPA. May 1993 

USEPA. May 1993 

USEPA. May 1993 

USEPA. May 1993 

USEPA. December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA. December 1989 

USEPA. December 2002 

USEPA. December 1989 

USEPA. July 2004 

USEPA. July 2004 

USEPA. July 2004 

USEPA, May 1993 

USEPA, May 1993 

USEPA. May 1993 

USEPA, December 1989 
USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingestion Intake (mg/kg/day) = 

C s o i l x I R x R x E F x E D x C F 

BWxAT 

U.S. EPA, December 1989 

Dermal Intake (mg/kg/day) = 

Cso i l xCFxSAxAFxABSxEFxED 

BWxAT 

U.S. EPA, December 1989 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake 
Noncancer Ingestion Intake 

RME = 3.49E-07 
RME = 9.78E-07 

Cancer Ingestion Intake - CTE = 5.51 E-08 
Noncancer Ingestion Intake - CTE = 4.29E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Demnal Intake - RME = 6.46E-06 

Cancer Dermal Intake - CTE = 7.27E-08 
Noncancer Dennal Intake - CTE = 5.66E-07 
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TABLE 7.7a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

, SrTE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: SoD 
Exposure Metfium: Surface Soil 
Exposure Point: Entire Sits 
Reixptor Popiiation: Occupational Woricer 
Receptor Age: Adult 

• • 

Exposure 
Route 

Ingestion 

Dennal 

Ctiemlial 
of PotenHal 
Concem 

BAP EQUIVALEhrr (FULL DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 
AUnriMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 
COBALT 

COPPER 

IRON 

MANGANESE 
MERCURY 
VANADIUM 

(totaO 

BAP EQUIVALEhn- (FUU DLs 
AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 
MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

3.57E+O0 

1.54E-01 
3.35E-05 

7.62E+03 

1.06E-fOO 

1.Z5E+01 

7.64E+01 
2.30E+00 
2.03E+O1 

S.SSE'tOO 

9.36E+01 

2.6aE+04 

5.89E-t<J2 
5.68E-01 

1.67E+01 

3.57E+a) 

1.S4E-01 
3.35E-05 

7.62E+03 
1.0eE4O0 

1i5E+01 

7.64E+01 

2.30E+O0 
2.03E+01 

6.59E+O0 

g.38E+01 

2.68E+04 

SJB9E-t<a 
S.68E-01 

1.67E+01 

Medium 
EPC 
Units 

mgfltg 

ms/kg 
mo^g 

mg/kg 

mg*g 
mgfkg 

mg/kg 

mglig 

mg/kg 
mg/kg 

mg/kg 

mgfltg 
mgfltg 

mg/kg 

mg/kg 
mgfltg 

mgfltg 

mg/kg 
mgfltg 

mgfltg 

mg/kg 

mgfltg 

mgfltg 

mgfltg 
mg/kg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

Route 
EPC 
Value 

3.57E+O0 

1.54E-01 
335E-05 

7.62E403 

1.06E400 

1.25E.»01 
7.64E401 

2.30E+00 

2.03E+01 
6.59E+00 

g.36E+01 
2.68E404 

5.B9E-t02 

5.68E-01 
1.67E+01 

3.57E+O0 

1.54E41 
3.35E-05 

7.62E+03 
1.06E+00 

1.25E+01 
7.64E+01 
2.30t+00 

2.03EfO1 
6.59E-fO0 

g.36E+01 
2.68E+04 

5.e9E.»02 

5.68E-01 

1.67E+01 

littaKe 
(Non-Cartter) 

1.5E-06 

6.6E-0B 

1.4E-11 

3.3E-03 
4.5E-07 

5.3E-06 

3.3E-0S 
9.9E-07 

B.7E-06 
Z8E-06 

4.0E-05 
1.1E-02 

2.5E-04 

2.4E-07 

7.1 E-06 

Z6E-07 

12E-08 

5.7E-13 

2.1 E-07 

13E;09 

Intake 
(Non-Cancer) 

Units 

mgfltg-day 
mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 
mg/kg-day 

mgfltg-day 

mg/kg-day 

mgfltg-day 

mgflcg-day 
mgfltg-day 

mgfltg-day 

mgfltg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 

mgfltg-day 
mgrtithday 

mg/kg-day 

mg/kg-day 
mgfltff^tay 

mgfltg-day 

mgfltg-day 

mgfltg-day 
mg/kg-day 

mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 

mgfltg-day 

Dose 

2.0E-02 
2.0E-05 

1.0E-09 
1.0E+00 

4.0E-04 

3.0E-04 

2.0E-01 
1.0E-03 

3.0E-O3 

3.0E-04 
4.0E-Q2 

7.0E-01 

4.7E-02 
3.0E-04 

9.0E-03 

2.0E-O5 

1.0E-O9 

3.0E-04 

2.5E-05 

Reterence 
Dose Units 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgflcg-day 

mgfltg^lay 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgflt»<Jay 

mgfltg-day 
mgfltg-day 

mgflcg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltthday 

mgfltg-day 
mgfltg-day 

mgfltg^lay 

mgflcg-day 

mgfltg-day 
mgfltg-day 

mgrttg-day 
mgfltg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 

Referents 
Concentration 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

IM 
NA 

NA 

NA 
NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

Hazard 
Quotient 

3.3E-03 
1.4E-02 

3.3E-03 

1.1E-03 

1.8E-02 

1.6E-04 

9.9E-04 

2.9E.03 

9.4E-03 
1.0E-03 

1.6E-C2 

5.4E-03 
6.1E-04 
7.9E-04 

7.8E-« 

6.1E-04 
5.7E-04 

7.0E-04 

5.2E-05 

1.9E-«3 

S.OE-02 

^ 

(1) Specify miedium-Spectfic (M) or Route-Spedfic (R) EPC selected for fiazard calculation. 

Dermal Absorption Fraction from Soil(ABS\ (USEPA. July 20M\ : 

Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0.14 

P/\Hs - 0.13 Otfter Metals and Volatiles - not evaluated for dermal contact witfi sn l . 
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TABLE 8.7a- CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SrTE21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 
Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Surface Soil 

Exposure Point Entire Site 

Receptor Population: Occupational Woricer 

Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Dennal 

Chemical 

of Potential 
Concem 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 
TCDD TEQs (FUU DLs) 

ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM 
CADMIUM 

CHROMIUM 

COBALT 

COPPER 
IRON 

MANGANESE 
MERCURY 
VANADIUM 

(total) 

BAP EQUIVALENT (FULL DL^ 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ACmMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAN(»NESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 
Value 

3.57E-tO0 
1.54E-01 

3.35E-05 
7.62E+03 

1.06E-hOO 
1.25E+01 

7.64E-t01 

2.3OE-K00 

2.03E-V01 
6.5gE-fO0 

9.36E-f01 
^68E+04 

5.89E-f02 
5.68E-01 

1.67E+01 

3.57E+O0 

1.54E-01 

3.35E-0S 

7.62E-t03 

1.06E-fO0 

1.25E-f01 

7.64E-t01 

2.30E-f00 

Z03E-rf1 

6.59E-f«) 

9.36E-f01 

a6aE-f04 

5.e9E-»02 

5.68E-01 

1.67E-t01 

Medium 

EPC 
Units 

mgfltg 
mgflcg 

mgrtcg 
mgflcg 

mgflcg 

mgflcg 
mgflcg 

mgflcg 

mgflcg 
mgrtcg 

mgflcg 
mg/kg 

mgflcg 

mgflcg 

mg/kg 

mgrtcg 

mgflcg 

mgrtcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgrtcg 

mg'kO 
mg/kg 

mgrtcg 

mg/kg 

mgflcg 

mg/kg 

mgrtcg 

Route 

EPC 

Value 

3.57E+O0 

1.54E-01 
3.35E-05 

7.62E-t03 
1.06E-fO0 

1.25E+01 
7.64E-101 

2.30E+O0 
Z03E+01 

6.59E+O0 

9.36E-f01 
^68E-f04 

5.89E-f02 

5.68E-01 
1.67E+01 

aSTE-tOO, 

1.54E-01 

3.35E-05 

7.62E-f03 

1.06E-fO0 

1.2SE-f01 

7.64E-f01 

Z30E-»O0 

Z03E-f01 

6.S9E-f00 

9.36E-f01 

2.68E-f04 

5.B9E-»C2 

5.68E-01 

1.67E-f01 

Route 

EPC 
Units 

mgflcg 

mgrtcg 
mgflcg 

mgflcg 

mgflcg 
mgflcg 

mgrtcg 

mgflcg 

mgrtcg 

mgflcg 
mgrtcg 

mgrtig 
mgflcg 

mgrtcg 
mgrtcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgrtcg 

mgrtcg 

mgrtcg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 

M 
M 

M 

M 

M 

M 
M 

M 
M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

2.0E-07 
8.SE-09 

1.8E-12 
4.2E-04 

5.8E-08 

6.9E-07 
4.2E-06 

1.3E-07 

1.1 E-08 

3.6E-07 
5.2E-06 

1.5E-C3 

3.2E-05 
3.1 E-08 

9.2E-07 

3.4E-08 

1.6E-09 

7.3E-14 

a7E-08 

Intake 

(Cancel) 
Units 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 
mgflcg-day 

mgflcg-day 

mgrtcg-day 

mgrtcg-day 
mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

mg/kg-day 
mgflcg-day 
mgrtcg-day 

mgrtcff̂ Jay 

mgflcg-day 

mgrtcg-day 

mgrtcg-day 

mgrtcg-ciay 

mgrtcg-day 

mgrtcg-day 

mgrtcgKJay 

mg/kg-day 

mg/kg-day 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgflcg-day 

Cancer Slope 

Factor 

7.3E-fO0 
ZOE+OO 

1.5E-t05 

1.5E-t«) 

7.3E-ta) 

2.0E-fOO 

1.5E-tOS 

1.5E-»00 

Cancer Slope 
Factor Units 

(mgflcg-day)' 

(mgflcg-day)"' 

(rngfltg-dpy)"' 
(mgrtcg-day)-' 

(mgflcg-day)'' 

(mgflcg-day)"' 

(mgflcg-day)"' 
(mgflcg-day)"' 

(mgrtcg-day)"' 

(mgrtcg-day)"' 

(mgrtcg-day)"' 
(mgrtcgsiay)"' 

(mgflcg^tay)"' 
(mgflcg-day)"' 

(mgflcg-day)"' 

(mgrtcg-day)"' 

(mgrtcg^lay)"' 

(mgrtcg-day)"' 

(mgrtcB<tey)' 

(mgrtcg-day)"' 

(mgrtcg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(rngflcg^lay)"' 

(mgflcg-day)' 

Cancer 

Risk 

1.4E-06 

1.7E-08 
2.8E-07 

1.0E-06 

2.8E-06 

i5E-07 

3.1E-09 

1.1 E-08 

4.1 E-08 

3.0E-a7 

a iE-06 

(1) Specify Medium-Specific (M) or Route-Spectflc (R) EPC selected for risk calculation. 

Dermal Absort?tion Fraction from Soil(ABS) fUSEPA. July 2004): 

Dioxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact witfi soil. 

Table 4-7a 7-7a 8-7a Site 21 Soil OW CTE Table8.7a 2/1/2011 3:39 PM 



TABLE 4.8 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF OCCUPATIONALnMAINTENANCE WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Exp(}sure Route 

Inftalation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Cfi«nical concentration in soil 

Volatilization factor - Cfiemical Specific 

Particulate emission factor 

Exposure Trme 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m /̂kg 

m /̂kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95'^UCLorMax 

(1) 
1.36E-f09 

8 

250 

25 

25550 

9125 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, Decemt>er 2002 

USEPA, Deceml)er 2002 

USEPA, December 2002 

lEPA, April 2004 

Professnnal Judgement 

USEPA, Decemben 989 

lEPA, Janaury 2003 

CT 

Value 

95% UCL or Max 

(1) 

1.36E-̂ 09 

4 

120 

9 

25550 

3285 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

?? 

USEPA 1997r? 

USEPA, December 1989 

lEPA. Janaury 2003 

Intake Equation/ 

Model l̂ ame 

Intake (mgflcg/day) = 

CS X 
1 1 

+ 
VF PEF 

X ET X EF X ED 

A T x 2 A 

Notes: 

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002. 

Dally Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 8.15E-02 

Noncancer Inhalation Intake(RME) = 2.28E-01 

Cancer Inhalation intake(CTE) = 7.05E-03 

Noncancer Inhalation Intake(CTE) = 5.48E-02 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (iUR) 
Hazard Index from ingestion = Air concentration x Noncancer InhaJation Intake / Reference Air Concentration (RfCi) 

Table 4-8 7-8 8-8 Site 21 Soil Inhalation OW RME Table4.8 OW 2/1/2011 3:40 PM 



TABLE 7.B REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOig 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Mediton: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Occupatnnal Woricer 
Receptor Age: Adult 

Exposure 
Route 

lnhalatk>n 

Cfiemlcat 
of Potential 

Concem 

MERCURY 

(totaO 

Medium 
EPC 
Value 

2.33E-tO0 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

1.7E-09 

Route 
EPC 
Units 

mg/rn" 

EPC 
Selected 

for Hazard 
C^ateulation (1) 

R 

Intake 
(Non-Cancer) 

3.9E-10 

Intake 
(Non-Cancer) 

Units 

mg/m^ 

Reference 
Concentration 

3.0E-05 

Reference 
C^oncentration 

Units 

mg/m* 

Total Hazard Index Across Ail Exposure RoutesyPathways 

Hazard 

Quotient 

1.3E-05 

1.3E-05 

0.000013 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for fiazard calculatton. 

Table 4-8 7-8 8-8 Site 21 Soil Inhalation OW RME Table7.8 2/1/20113:41 PM 



8.8 REASONABLE MAXIRffUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF OCCUPATIONAL/MAINTENANCE WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Populatton: Occupational Worker 
Receptor Age: Adult 

Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concem 

No carclnogenk; COPCs 

for infialation pathway 

(totaO 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Cakajlatton (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Unit 

Risk 

Cancer Unit 

Risk Units. 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

0.0E-fO0 

O.OE+00 

(1) Specify Medium-Specific if^ or Route-Spedfic (R) EPC selected for fiazard calculation. 

Table 4-8 7-8 8-8 Site 21 Soil Inhalaton OW RME Table8.8 2/1/2011 3:41 PM 



TABLE 4.8a 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Populatton: Occupational Woricer 

Receptor Age: Adult 

Exposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemical concentration in soil 

Volatilization factor - Oiemfcal Specific 

Particulate emission factor 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m'/kg 

m'/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.38E-K)9 

B 

250 

25 

25550 

9125 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgemoit 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

95% UCL or Max 

(1) 
1.36E-K)9 

4 

120 

9 

25550 

3285 

CT 

Rationale/ 

Reference 

USEPA. May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA. December 2002 

?7 

USEPA 199777 

USEPA, December 1989 

lEPA, Janauiy 2003 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

C S x 
1 1 

VF P E F _ 
X E T X E F X ED 

ATxTA 

Notes: 

(1) - Cak:ulated according to USEPA Soil Screening Guidance, December 2002. 

Dally Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-H(1A/F)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 8.15E-02 

Noncancer Inhalation Intake(RME) = 2.28E-01 

Cancer Inhalation Intake(CTE) = 7.05E-03 

Noncancer inhalation Intake(CTE) = 5.48E-02 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

Table 4-8a 7-8a 6-8a Site 21 Soil Inhalation OW CTE Table4.8a 2/1/2011 3:42 PM 



TABLE 7.8a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCUUTION OF NON-CANCER HAZARDS 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 

STIE 21-BULBING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Occupational Worker 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

MERCURY 

(total) 

Medium 
EPC 
Value 

5.68E-01 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

4.2E-10 

Route 
EPC 
Units 

mg/m' 

EPC 
Selected 

for Hazard 
Cateulation (1) 

R 

Intake 
(Non-Cancer) 

2.3E-11 

Intake 
(Non-Cancer) 

Units 

mg/m'' 

Reference 
O>ncentration 

3.0E-05 

Reference 
Concentration 

Units 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hayard 
Quotient 

7.6E-07 

7.6E-07 

0.0000008 

Table 4-Ba 7-8a 8-8a Site 21 Soil Inhalation OW CTE Table7.8a 2/1/2011 3:43 PM 



8.Ba CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scaiario Timeframe: Future 
Medium: Surface Soli 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Occtpational Worker 
Receptor Age: Adult 

Exposure 
Route 

Chemical 
of Potential 

Concem 

No carcinogenic COPCs 

for infialation patfmay 

(total) 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Cateulation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Unit 
Risk 

Cancer Unit 
Risk Units 

Total Risic Across All Exposure Routes/Pathways 

Cancer 
Risk 

0.0E-fO0 
O.E+00 

^ 

Table 4-8a 7-8a 8-8a Site 21 Soil Inhalation OW CTE Table8.8a 2/1^011 3:43 PM 



TABLE 4.9 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Trespasser 

Receptor Age: Adolescent (7-16 years) 

• • 

Exposure 

Route 

Ingestion 

Dermal 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 
EF 

ED 

BW 

AT-C 
AT-N 

Parameter Definition -

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 

(Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dennal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 
days 
days 

mg/kg 

kg/mg 
cm^/day 

mg/cm* 

unitless 

days/year 

years 

kg 
days 
days 

RME 

Value 

95% UCL or Max 

100 

1 

28 

10 

1.0E-06 
42 

25,550 
3.650 

95% UCL or Max 

1.0E-06 

3,280 

0.2 

chemical specific 

26 

10 

42 

25,550 
3,650 

RME 
Rationale/ 
Reference 

USEPA, December 2002 

USEPA. May 1993 

USEPA, May 1993 

Professional Judgement 

Adolescent, Age 7-16 

USEPA, December 1989 

USEPA, August 1997 

USEPA, December 1989 

USEPA. December 1989 

USEPA, December 2002 

USEPA. December 1989 

USEPA, August 1997 

USEPA. July 2004 

USEPA. July 2004 

Professional Judgement 

Adolescent. Age 7-16 

USEPA, August 1997 

USEPA, December 1989 
USEPA, December 1989 

CTE 

Value 

Mean 

50 

1 

13 

ID 

1.0E-06 

42 

25,550 
3,650 

Mean 

1.0E-06 

3.100 

0.04 

chemical specific 

13 

10 

42 

25,550 
3,650 

CTE 
Rationale/ 
Reference 

USEPA, May 1993 

Professional Judgement 

USEPA. May 1993 

Professional Judgement 

Adolescent, Age 7-16 

USEPA, December 1989 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, August 1997 

USEPA, July 2004 

USEPA, July 2004 

Professional Judgement 

Adolescent, Age 7-16 

USEPA, August 1997 

USEPA, December 1989 
USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingestion Intake (mg/kg/day) = 

Csoil X IR X R X EF X ED X CF 

BWxAT 

U.S. EPA. December 1989 

Dermal Intake (mg/kg/day) = 

Csoil x CF ?(?A ?(AF X ABS X EF X ED 

BWxAT 

U.S. EPA, December 1989 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 2.42E-08 
Noncancer Ingestion Intake - RME = 1.70E-07 

Cancer Ingestion Intake - CTE = 6.06E-09 
Noncancer Ingestion Intake - CTE = 4.24E-08 

Cancer Demnal Intake 
Noncancer Dermal Intake 

RME= 1.59E-07 
RME =1.11 E-06 

Cancer Dermal Intake 
Noncancer Dermal Intake 

CTE= 1.50E-08 
CTE= 1.05E-07 

Table 4-9, 7-9, 8-9 - Site 21 Surface Soil Tresp RME Table4.9 



TABLE 7.9 - REASOMABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SnE21-BUILOING1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scsnailo T k n ^ r a m : F u t u a 

ttadunc Set 
BqKsin Medknc Surface Sal 
ExpottjTK Poinb EnHreSte 
RBCfiptof PofulHGon! Trespsssaf 
Racet»arABt:AtM»sc»nl(7-ie»«m) 

E i q x n n 
Routs 

biQsstion 

Denmal 

Chemical 
of PotefiSal 
Concem 

BAP EQUIVALEMT (l=Ua DU 
AROCU)R12S0 

rCDD TEQs (FUU. DLs) 
ALUMINUM 
ANTWONY 
ARSENIC 
BARMM 
CADMIUM 
CHROMIUM 
COBALT 
COIVBI 
noN 

MBICURY 
VANADIUM 

(totaO 
BAP EQUIVAlEliT (FUa DU 
AROCL0ni2B0 
rCOO TEQS (FUa DLs) 
ALUMINUM 
AfirraiioNY 
ARSBflC 
BARIUM 
CAOMUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
MANGANESE 
MERCURY 
V A N A D U M 

(Mao 

MeduRi 

vatie 

13476^1 

^a3E^)1 
3JSEK)6 
9^^403 
2J)3E4O0 
ZJSE^OI 
g47E401 
6A*EtO0 

iD5E*01 
SJTE^OO 

2.5BE40Z 
S.36E40* 
7.S9E'ta2 
2.336*00 
1JSE401 

1.347E401 
2.^3E^)1 
3JSE.0S 
9JSE*03 
ZJ03&O0 
&38E<01 
SATEiOl 
6.44EIO0 
B-OSEtOI 
iJBJE*O0 
2JBe*ta 
33B^tO* 
7£SEttie 
e33E.»00 

IJCE-fOI 

Medum 

EPC 

ums 

•nvikg 

m g ^ 
mB*g 

mg/kg 

mgAtg 

I I K A B 

m!>*g 

"19*0 
mg*g 

mg/kB 

mg/kg 

m g * g 

wglk9 

mglkg 

mg^B 

mot ig 

mglkg 

mg l ig 

mgkg 

mj*g 
m9*g 
mgflq) 
mgAq 
m0lkg 

n>9*« 
mg*B 
mg*B 
mg*g 
mgftg 
m9*g 

Rouls 
EPC 

Vakw 

1.35E401 
P7B=<1 

33SE-05 
g.£9E403 
2JI3E«00 
2.3SE'«ai 

B.47E«01 
6.44E'XXI 
5.05E4O1 
B.07E4(ia 
2.58E4a2 
3.36E404 
7.69E4a2 

^33E400 
1.a6E.t01 

1.35E401 
2.23E.ai 

tJBSBtOa 

t.03E*OD 

2J8E+0I 

Routt 

un«9 

mg/kg 

m g ^ 

mg^B 

mgAg 

mgrtiB 

mgAq 

mgAcg 

'ng^B 

fflg/kg 

n>9*B 

mg/kB 

mgAiB 

mglkg 

mgrtig 

mgl iB 

">B*B 

m9*fl 

ni9*B 
mg«B 
mglfB 

mB/kg 
mglkg 
mgflcg 

mglkg 

mB*9 

mB*B 

m9*B 

mB*B 

mgfcB 

mB*B 

B>C 

Selected 

for Hazanl 

Calculsltan (1) 

M 
M 
M 

M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Inlalie 

(NoivCancef) 

Z3&06 
3.BE-08 

5.7E-12 
1.7E-0S 
a4E-07 

4.ciE-oe 
1.EE45 

i.iE-oe 
s.eE-oe 
i.4E.oe 
4.4E.05 
S.7E-03 
1.3&M 
4.0&O7 
3.1E<I8 

i.sE-oe 
3.5E.08 

1.1E-12 

aoso? 

7.2E49 

htske 
(NorhCancer) 

Unlb 

mg*»<lay 
mgAqslay 

mglk»<ta)r 
rogfto-day 
mglkĵ l̂ay 
lIIB*B^tal^ 
mB^B'day 

mB*B^tay 
mglkBHlay 

mB*ff<la)r 
m9»«Htay 

mgltg^lay 
mB*»itay 
mglko^lay 
mg*^<tay 

mI^1<B^^ay 

m g ^ t g . ^ 

mgfl(g.da]r 

m g l q H ^ 

mgA^^day 

niB*»<lay 

mglkB^Jajr 

ms lk^day 

mgAig^tair 

mgkg^lBy 

BiB*B^<«» 

it iB*B<lay 

m g l k j ^ t v 

mgflqH'By 

mg^ iH lay 

Referancs 
Dose 

Z.0E-D5 

1il&09 
1.0E.tOO 

• 4.0E.O4 • 
3XE-0t 
2.08.01 
l-OEOS 
3JIE^I3 
3JE^)4 

4.0E-a2 
7.0E41 
4.7E<12 
3.0E-M 
9.0EK)3 

i O E « 
i.aE.og 
litE-tOO 
4.a&«4 
3X£.04 

2.SS«5 

Reiennce 
DmeUnlis 

m a m ^ i l a f 

me/kB^dai/ 

T ig / lan l i i / 

mg/k |K lq f 

wg lka^ 'a f 

m g ^ ^ i l a f 

m a ^ a ^ 
m9*g<la)r 

m B * ? ^ « y 

mg*g< lay 

mo ik imay 

m9lkg<tay 

m9lkg<Ja» 

n>B*B*!r 
ni9*»<tejf 

mB*g<«air 

mg*g< lay 

mgikihdair 

mgK^da i r 

mglKg-dasf 

lne*(^dal f 

mgn«4By 

mBAv^lay 

mglk»i iay 

mQ^f^ ls ! f 

mgflis^iay 

mg^SHtey 

m9 lk»^*V 

mg*8^1a)f 

mBll(»<lay 

Reference 

Conoenbalton 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Relannca 

C u u L u i u a l u i 
Unl i t 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

Total Hazard Index Across All Exposure Routes/Pathways | 

Haia id 

Ouolen l 

1.SE-03 

S.7E03 

I.T&OS 

B.EE.04 

1JE.«2 

8.0&a5 

I.IE^B 
2.«E.03 
4.6E.03 
I.IE^a 

8.1E.03 
Z.eE.03 
1JE.03 
3J&04 

4.SE-02 

1.7E-03 
1.1E )̂3 

2.7E03 

^9E-04 

sjse^B 
0.05 

(1) SfecSf Medbsi>.Spedl)c (M) cr Roule-Siiecfic (ft) B>C seleded lor haauti cakaila6on. 

Dennal Absomlion Fiactinn frnm SoaTABSl fUSEPA. July 20041: 

Dioxns/fiians - 0.03 AiS8nic-0.03 Arodor 1260 - 0.14 

PAHs-0.13 Other Metals and Vobaas-not evaluated for dennal contact wHh sot. 

Table 4-9,7-9,8-9 - Site 21 Surface Soil Tresp RME Table7.9 2/1/20113:46 PM 



TABLE 8.9 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SrrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: So9 

Exposure Medium: Surface Soil 
EjqMSurs Point Entire Site 
Receptor Population: Trespasser 
Receptor Age: Adolescent (7-16 years) 

• • 

Exposure 
Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FUa DLs 
AROCLOR 1260 

TCDD TEQs (FULL DU) 
ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 
CADMIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 

MANGANESE 
MERCURY 
VANADIUM 

(total) 

BAP EQUIVALB*T (FULLDLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMOt<Y 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 

Value 

1.35E-f01 
2.23E-01 
3.35E-05 

g.B9E.rf>3 

2.03E400 
Z38E+01 

9.47E401 
6.44E.»00 

5.05E+O1 
8.07E+00 
23aE402 
3.36E.f04 

7.69E+02 
2.33E+00 

1.86E+01 

1.35E+01 

??3E-01 

3.3SE-05 

9.B9E-f03 

^03E4O0 

2.38E.f01 

9.47E+01 

6.44E+00 

S.G5E+01 

8.07E+00 

2.5eE+02 

3.36E+04 

7.69E.f02 

2.33E+00 

1B6F+01 

Medium 

EPC 
Units 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg*g 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mgfljg 

mg/kg 

mg/kg 

mgfltg 

mgflig 

m9*g 

mgflig 

mg/kg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mg/kg 

mg/kg 

Route 

EPC 
Value 

135E401 
?.23E-01 
3.35E-05 

9.e9E.t03 
^03E-»00 
2J^aE^o^ 
B.47E+01 

6.44E+00 
5.05E+O1 

8.07E+00 
ZBOE^OZ 
3.36E-f04 

7.69E402 

2.33E^00 
1.86E401 

1.35E+01 

2 23E-01 

3.35E-05 

939E+03 

2.03E-fO0 

Z38E+01 

9.47E401 

644E->00 

S.05E401 

8.07E4O0 

^S6E402 

3J6E+04 

7.69E.f02 

Z33E-fOO 

1.B6E401 

Route 

EPC 
Units 

mgfltg 

m9*g 

mgflig 
mgfltg 

mgfltg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 

mgfltg 
mg/kg 
mg/kg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mg'kg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mg/kg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

EPC Selected 

for Risk 

Calculation (1) 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

9.8E-07 
5.4E-09 
B.1E-13 
2.4E-04 

4.gE-08 
5.8E-07 

2.3E-06 
1.6E-07 
1.2E-06 

2.0E-07 
6.3E-06 
8.1 E-04 

1.9E-06 
5.6E-08 
4.5 E-07 

8.3E-07 

S.OE-09 

1.6E-13 

1.1E-07 

1.0E-09 

Intake 
(Cancer) 

Units 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 
mgfltg-day 

mgfltg-day 

mg/kg-day 

mgfltg-day 

mgfltg^lay 

mg/kg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

Cancer Slope 

Factor 

7.3E+00 
. 2.0E+O0 

1.5E.»05 

1.SE+00 

7.3E-tO0 

ZOE-fOO 

1.5E-»05 

1.5E+00 

Cancer Slope 
Factor Units 

(mgfltg-day)-' 
(mgfltg-day)-' 

(mgfltg-day)-' 
(mgrttjday)-' 
(mgfltg-day)' 

(mgfltg-day)-' 
(mgfltg-day)-' 
(mgfltg-day)-' 

(mgfltg-day)-' 
(mgfltg-day)-' 
(mgfltg-day)-' 

(mgfltg-day)-' 
(mgfltg-day)-' 
(mgfltg-day)-' 
(mgfltg-day)' 

(mgrttg-day)-^ 

(mgrttg-day)-' 

(mgfltg-day)' 

(mgfltg-day)' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgflcg-day)-' 

(mgfltff^lay)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgrttg-day)-' 

(mgrttg^Jay)•' 

(mgfltg-day)-' 

(mgfltg-day)-' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

7.1 E-06 
1.1 E-08 
1.2E-07 

B.7E-07 

8.1E.06 

aiE-06 

9.9E-09 

^4E-08 

1.7E-07 

6 J E ^ 

1.4&05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculatton. 

Dermal Absorption Fraction from Soil(ABS) fUSEPA. Julv 2004): 

Dioxins/furans - 0.03 /\rsenic - 0.03 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 

Table 4-9,7-9,8-9 - Site 21 Surface Soil Tresp RME Table8.9 2/1/2011 3:44 PM 



TABLE 4.9a 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire Site 
Receptor Population: Trespasser 
Receptor Age: Adolescent (7-16 years) 

« • 

Exposure 

Route 

Ingestion 

Denmal 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dermal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 
days 
days 

mg/kg 

kg/mg 
cm^/day 

mg/cm^ 

unitless 

days/year 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

100 

1 

26 

10 

1.0E-06 

42 

25,550 
3,650 

95% UCL or Max 

1.0E-06 

3,280 

0.2 

chemical specific 

26 

10 

42 

25.550 
3,650 

RME 
Rationale/ 
Reference 

USEPA, December 2002 

USEPA, May 1993 

USEPA, May 1993 

Professional Judgement 

Adolescent, Age 7 -16 

USEPA, December 1989 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA, August 1997 

USEPA. July 2004 

USEPA. July 2004 

Professional Judgement 

Adolescent, Age 7 -16 

USEPA. August 1997 

USEPA, December 1989 
USEPA, December 1989 

CTE 

Value 

Mean 

50 

1 

13 

10 

1.0E-06 

42 

25,550 
3,650 

Mean 

1.0E-06 

3,100 

0.04 

chemical specific 

13 

10 

42 

25,550 
3,650 

CTE 
Rationale/ 
Reference 

USEPA, December 1989 

Professional Judgement 

USEPA. May 1993 

Professional Judgement 

Adolescent, Age 7-16 

USEPA. December 1989 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, August 1997 

USEPA, July 2004 

USEPA, July 2004 

Professional Judgement 

Adolescent Age 7-16 
USEPA, August 1997 

USEPA, December 1989 
USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingestion Intake (mg/kg/day) = 

Csoil X IR xFi?(EFx ED ?(CF 

BWxAT 

U.S. EPA, December 1989 

Dermal Intake (mg/kg/day) = 

Csoi lxCFxSAxAFxABSxEFxED 

BWxAT 

U.S. EPA, December 1989 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake 
Noncancer Ingestion Intake 

RME = 2.42E-08 
RME = 1.70E-07 

Cancer Dermai Intake - RME = 1.59E-07 
Noncancer Dermal Intake - RME =1.11 E-06 

Cancer Ingestion Intake - CTE = 6.06E-09 
Noncancer Ingestion Intake - CTE = 4.24E-08 

Cancer Dermal Intake 
Noncancer Dermal intake 

CTE= 1.50E-08 
CTE=1.05E-07 

Table 4-9a 7-9a 8-9a - Site 21 Surface Soil Tresp CTE Table4.9a 



T A B L E T S - CEKTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 21-BUBJXNG1517 
NAVAL STATION CHEAT LAKES, ILLMOIS 

Scsnailo "nnoitttnt: l-ubire 
MKiunE Sot 
Eitpotm Madim SutBc* Soil 
Eiqiowm Point: EntmSII* 
Rucuplui Pmnrtwliom TrespASSv 
Racetilor>^ge:Adole»ceW(7-ieyB»ii) 

Espocira 
Rome 

Ingsslan 

Oefmsl 

awMc i l 
o(l>a(antlal 
Concttn 

BAP EQUrVAlB<T (FUa Ola 
Aflrx;) OR 12B0 

TCOOTKhCFUaOli) 
ALUMINUM 
ANTWONY 
ARsaw: 
BAHUM 

CAOMUM 

CHTWMIUM 

COBALT 

COPPB) 

IRON 

M E R C U I ^ 

VANADIUM 

(total) 

BAP EQUIVA1B4T' (FUU. D U 

AIWClJORIZeO 

T C D 0 7 B 3 s ( l = U U . O U ) 

ALUMINUM 

ATfrn iONY 

ARSENIC 

BARIUM 

CAOMUM 

CHROMIUM 

COBALT 

COPPCT 

IRON 

MAMGANESE 

MERCURY 

VAtMDIUM 

(total) 

Medum 

EPC 

V U i e 

iS rE*a i 

1.S4E-ai 

3.35E-05 

7.62E403 

1.06E<O0 

1.25E+01 

7.ME401 

ZJO&tOO 

2.I»E40I 

SJSBE*OB 

8.36E401 

2 .6K404 

S.89E«02 

S.6BE-01 

1.67E«01 

3.S66E4aO 

\JSiE^\ 

3J5E46 
7.62E+03 
IME-KIO 
1.2SE4C1 
7.64E»01 
Z30E400 
2.03E^1 
6JB9EtO0 

S.36E*01 
2.68E«M 
5.8S&0Z 
S.68E<J1 
1.67E401 

Mwiuin 
EPC 
Units 

mg/kg 

m9*B 
•"9*8 
ni9*B 
n>B*g 
mij^Q 

m9*o 
n<B*B 
mgflq 
n<g«g 
nvkg 

mgkg 

ni5|*o 
nig*o 
niBkg 

n>9*0 
mgn^ 
ni9*g 
mg/kg 
ng^O 
mgHcg 

i n g ^ 

mg^B 

mg*B 

n^lHg 

n w * B 

m g * o 

m 9 * B 

mgikB 

mg*B 

Roua 

EPC 

VUus 

3.57E400 

1£*EW 
33S&0S 
7.6ZE.f03 

LOSE-iOO 

1.2SE401 

7.B4e<01 

2.30E«0a 

2.03E401 

6SSE^90 
9.36E<01 
2.68E.>M 
5.S9E40Z 
SSBE-OI 
1.67E«01 

3.57Ef0a 
154&01 
3.aSE.05 
7.62E403 
I.O6E4OO 
1.2SE+01 
7.64E40I 
Z3a£tO0 

2.O3E4III 

B.S9E4M 

9.aEE4C1 

2.68E4«4 

&S3E^ ta 

SJeSEOA 

1.67E+01 

Routs 

EPC 

umts 

m9*B 

mgAg 

mg^B 

m g * o 

mg/kg 

m g * g 

ma*B 
mglkg 

mg*B 

mg^B 

mg*B 

mgkg 

mglkg 

m g * g 

mg*B 

mglkg 

mg/kg 

mglkg 

mg*B 

mg*B 

mgkg 

m g * g 

mglkg 

mglkg 

mg/kg 

mgAig 

mgAg 

m g * g 

mgAg 

mgikg 

EPC 

Selected 

t a r H a i s n l 

Cafculal ion(l) 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 

(NovCancer) 

1.5E-07 

6.5E-C9 

1.4E-12 

3J>E-tH 

4.S&08 

5JE .07 

azE^ie 
S.B&«8 
BXE-07 
2JE-07 
4.0&O6 
1.1&03 
2JSE-0S 

Z4&08 
7.1E^I7 

*s£roa 
2.3E-09 

11E-13 

3.BE-08 

2.4E-10 

Make 

(Nan-Canc8f) 

Un i s 

mglkfr<l»y 

mgikg-dair 

mglkg-d»y 

mglkB-dajr 

mglktulBy 

m9lkg<lBy 

ntgfltg.detf 

ms*fr*>» 
ingAg-cfay 

mg*g<far 
mglkgKtay 

mgl^Hfajr 
m9*g^tay 
mglcg-day 
mgAg-day 

lTl9lkB l̂ay 
mglkiHlay 
mg*g<la)r 

mgAg-dgy 
mg*g^Jay 
mgikg-day 
mgikimair 
mgikj-dajr 
mglkg<tey 
mglkg<la)r 
mglkg-itay 

mgAtg-day 
mgHf^ilef 

^lg*»^JBy 
mgikinteir 

Ralerence 

Dcse 

2 .0E45 

1.0E-09 

LOEfOO 

4.0E-04 

3.0E.04 

2 .0&01 

1.0E-C3 

3.aE-03 

XOE-04 

4.aE-az 
7J)E-01 

4 .7&02 

3.0C-04 

8 0EK)3 

Z.OE-05 

l .aE.09 

IJJE^OO 

4.0E-04 

3.0E-04 

2.5EK35 

Reference 

DoesUrt ts 

mgrt ig^tV 

mg*g<te)r 

mglsgKlaif 

m g A K t a y 

mgik^day 

mg/kg-day 

mgAtg-day 

m9*»<lay 

mglkfrday 

mgkjHtey 

mglis-day 

m9l(g<tay 

lTg^|^day 

mglk j^ lay 

mglkgKlay 

mgAgsJay 

mgfcg^ay 

mgA<r<iBy 

mgikf<taif 

mglkgKJay 

mg/kg-day 

mgAg-day 

mgftg-day 

mg*g.day 

mgfl(g.day 

m g l k g ^ 

mgikg^lay 

mgrtntilay 

malHo-Otf 

mglkg-day 

Refennca 

CcncentaBUon 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
r4A 
NA 

Refannce 

Coecmliul jon 
Units 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 

Hazanl 

Quotient 

3JE-04 

1.4E^)3 

3.ZB04 

1.1E-04 

1.BE-03 

1.BE<I5 

9JE-0S 

Z S E r M 

9JE-04 

8JE-05 

1.6E-03 

5JE-04 

BJSrOS 

7JE-0S 

7.7E-03 

1.1E^>4 
1.1E )̂4 

1.3E-04 

e.7E-06 

M & M 

0 M 8 
(1) SpecUy Me(lun-Specllic(M) or Raut».Specilic(R) EPC saleded lor harardcakaiaUcn. 

Demial Absorotpn Fiachon from SoltfABSl (USEPA. JuK/ 20041: 

Duxkis/ruans - 0.03 Areanie-0.03 Arodor izeo - 0.14 

PAHs-0.13 OttierltfelalB and Volatles-not evakalsd for dermal contact ««eh SOB. 

^ 
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• • 

TABLE 8.9a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENTTRESPASSERS TO SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point Entire Site 
Receptor Population: Trespasser 
Receptor Age: Adolescent (7-16 years) 

• • 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 
o< Potential 

Concem 

BAP EQUIVALEhrr (FULL DLs 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 
AhmMONY 

ARSENIC 
BARIUM 

CADMIUM 
CHROMIUM 
COBALT 
COPPER 

IRON 
MANGANESE 
MERCURY 
VANADIUM 

(totaO 

BAP EQUIVALENT (FULL DLs 

ARO(XOR 1260 

TCDD TEQs (FULL DU) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANCSANESE 

MERCXIRY 

VANADIUM 

(total) 

Medium 

EPC 
Value 

3.57E+00 

1J4E-01 
3.35E-05 

7.62E+03 
1.06E400 
1.25E+01 
7.64E+01 

2.30E-IO0 

2.03E^1 
6.59E+00 
9.36E401 

a68E-i04 
5.89E+02 

5.68E-01 
1.67E+01 

357E+O0 

1.54E-01 

3.35E-0S 

7.62E403 

1.O6E4O0 

1ja5E+01 

" 7.64E401 

2.30E400 

Z03E+01 

639E+00 

9.36E-f01 

2.68E404 

S.ti9t-f02 

5.68E-01 

1.67E+01 

Medium 

EPC 
Units 

mgrtig 
mg/kg 

mgfltg 
mgrttg 

mgfltg 
mgfltg 
mgfltg 

mgflig 
mgflcg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 
mgfltg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mg/kg 

mgfltg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

Route 
EPC 

Value 

337E+00 
1.54E-01 • 
3.35E-05 
7.62E+03 

1.06E-f00 
1.25E+01 

7.64E+01 
Z30E+00 

2.03E40t 
6.5gE4O0 
9.3GE+01 
2.68E-f04 

5.89E.f02 
5.68E-01 

1.67E+01 

357E-IO0 

154E-01 

3.35E-05 

7.62E+03 

1.06E-fO0 

1.256+01 

7.64E+01 

2.30E-KX) 

2.03E+01 

639E400 

9.36E-(01 

2.68E-I04 

539E-I02 

5.68E-01 

1.67E-I01 

Route 
EPC 
Unhs 

mgfltg 
mgfltg 

mgfltg 

mgfltg 
mg/kg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 
mgfltg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgflcg 

EPC Selec t̂ed 

for Risk 
Calculalion (1) 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

6.5E-08 
9.3E-10 

2.CE-13 
4.6E-05 

6.4E-09 
7.5E-08 

4.6E-07 
1.4E-08 

1J2E-0f7 
4.0E-08 
5.7E-07 
1.6E-04 

3.6E-06 
3.4E-09 
1.0E-07 

2.1 E-08 

3.2E-10 

15E-14 

5.6E-0§ 

3iE-11 

Intake 
(Cancer) 

Units 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 

mgflcg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 
mgrttg-day 

mgrttg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

Cancer Stope 

Factor 

7JE-tO0 

2.0E+00 
l iE+OS 

1£E.fOO 

7.3E+00 

ZOE+OO 

15E+05 

1.5E4O0 

Cancer Slope 

Factor Units 

(mgrttg-day)" 
(mgfl<g-day)' 
(mgfltg^lay)' 

(mgfltg-day)' 
(mgrttg^tay)' 
(mgflcg-day)' 

(mgflcg-day)' 
(mgflcg-day)'' 

(mgrttgslay)-' 
(mgrtcg-day)' 

(mgfltgsJay)' 
(mgrttg-day)' 

(mgrttgstay)' 
(mgflcg-day)' 

(mgrttg-day)' 

(mgflcgHlay)' 

(mgflcg-day)-' 

(mgflcg-day)' 

(mgrtcg-day)' 

(mgrttg^tay)-' 

(mgfltg-day)-' 

(mgfltg-day)' 

(mgrtciHay)' 

(mgrtcg-day)' 

(mgflcg-day)' 

(mgflcg-day)-' 

(mgflcg-day)' 

(mgflcg-day):' 

(mgflcg-day)-' 

(mgrtlg^tay)-' 

Totai Risk Across All Exposure Routes/Pathways j 

Cancer 
Risk 

4.7E-07 

1.9E-09 
3.0E-O8 

1.1 E-07 

&2&07 

l i E - 0 7 

6.SE-10 

2.3E-09 

B.4E-09 

1.6&07 

7J&07 

^ 

(1) Specify Medium-Specific (M) or Route-Spedfic (R) EPC selected for risk cateulation. 

Dermal Absorption Fraction from SolKABS) (USEPA. Julv 2004): 

Oioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 
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TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Mediim: Air 

Exposure Point Entire Site 

Receptor Population: Trespasser 

Receptor Age: Adolescent (7-16 years) 

Fxposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Cfiemical concentration in soil 

Volatilization factor - Oiemical Specific 

Particulate emission factor 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m^/kg 

m'/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.36E-rt9 

2 

26 

10 

25550 

3650 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

Professional Judgment 

Professional Judgment 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

Mean 

(1) 

1.36E-t09 

1 

13 

10 

25550 

3650 

CT 

Rationale/ 

Reference 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 2002 

Professional Judgment 

Professional Judgment 

Professional Judgment 

USEPA. December 1989 

lEPA, Janaury 2003 

Intake Equation/ 

Model Name 

Intake (mgflcg/day) = 

C S x 
1 1 

— -1-
VF PEF 

X E T x E F X ED 

A T x T A 

Notes: 

(1) • Calculated according to USEPA Soil Screening Gukiance, December 2002. 

Dally Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation intake(RME) = 8.48E-04 

Noncancer Inhalation Intake(RME) = 5.94E-03 

Cancer Inhalation intake(CTE) = 2.12E-04 

Noncancer Inhalation Intake(CTE) = 1.48E-03 

Cancer risk from inhalation = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Hazard Index from inhalation = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

^ 

Table 4-10 7-10 8-10 Site 21 Soil Inhalation Tresp Rf\«E Table4.10 TRESP 2/1/2011 3:48 PM 



TABLE 7.10 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTCNT1AL FUTURE SURFACE SOIL) 

STTE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Trespasser 
Receptor Age: Adolescent (7-16 years) 

• • 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concern 

MERCURY 

(total) 

Medium 
EPC 
Value 

2.33E-frO0 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

1.7E-09 

Route 
EPC 
Units 

mg/m" 

EPC 
Selected 

for Hazard 
Cateulatkxi (1) 

R 

Intake 
(Non-Cancer) 

1.0E-11 

Intake 
(Non-Cancer) 

Units 

mg/m" 

Reference 
Concentration 

3.0E-05 

Reference 
Concentration 

Units 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

3.4E-07 

3.4e-07 

0.0000003 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for fiazard calculation. 
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8.10 REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Populatnn: Trespasser 
Receptor Age: Adolescent (7-16 years) 

Exposure 

Route 

Chemical 

of Potential 

Concem 

f\k} carcinrxjenic COPCs 

for Inhalation pattiway 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Cateulation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Unit 

Risk 

Cancer Unit 

Risk Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

O.OE-tOO 

O.OE-hOO 

• • 

• • 
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TABLE 4.10a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Trespasser 

Receptor Age: Adolescent (7-16 years) 

Exposure Route 

Inhalation 

Parameter 

Cnrte 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemical concentration in soil 

Volatilization factor - Chemical Specifk: 

Particulate emission factor 

Exposure Tme 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (NorhCancer) 

Units 

mg/kg 

m*/kg 

m*/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.36E-K)9 

2 

26 

10 

25550 

3650 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

Professional Judgment 

Professional Judgment 

PrDfessk>nal Judgement 

USEPA. December 1989 

lEPA, Janaury 2003 

CT 

Value 

Mean 

(1) 

1.36E-f09 

1 

13 

10 

25550 

3650 

CT 

Rationale/ 

Reference 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 2002 

Professional Judgment 

Professional Judgment 

Professional Judgment 

USEPA, December 1989 

lEPA, Janaury 2003 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

C S x l ' . ' 1 
|_VF PEF _ 

X ET X E F x E D 

A T X 2 A 

Notes: 

(1) - Calculated according to USEPA Soli Screening Guidance, December 2002. 

Daily Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 8.48E-04 

Noncancer Inhalation Intake(RME) = 5.94E-03 

Cancer Inhalation Intake(CTE) = 2.12E-04 

Noncancer Inhalation Intake(CTE) = 1.48E-03 

Cancer risk from inhalation = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Hazard Index from inhalation = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 
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u TABLE 7.10a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENTTRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 

SrrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Sceneirio Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Trespasser 
Receptor Age: Adolescent (7-16 years) 

Exposure 
Route 

Inhalatkvi 

Chemical 
of Potential 

Concem 

MERCURY 

(totaO 

.̂ -

Medium 
EPC 

Value 

5.68E-01 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

4.2E-10 

Route 
EPC 
Units 

mg/m^ 

EPC 
Selected 

for Hazard 
Calculation (1) 

R 

Intake 
(Non-Cancer) 

6.2E-13 

Intake 
(Non-Cancer) 

Units 

mfl/m'* 

Reference 
Concentration 

3.0E-05 

Reference 
Concentratton 

Units 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

2.1 E-08 

2.1 E-08 

0.00000002 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

« » 
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8.10a CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SOIL (POTENTIAL FUTURE SURFACE SOIL) 
SUE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soli 
Exposure Medium: Air 
Exposure Point Entire SKe 
Receptor Population: Trespasser 
Receptor Age: /kdolescerrt (7-16 years) 

Exposure 

Route 

Chemical 

of Potential 

Ck)ncem 

No carclnogenk: COPCs 

for inhalation pathway 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

^ 

EPC Selected 

for Risk 

Cateulatkxi (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Unit 

Risk 

Cancer Unit 

Risk Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

O.OE-tOO 

O.OE+00 

i f 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL (HYPOTHETICAL FUTURE) 

SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenark) Tim^rame: Future 

Medium: Soil 

Exposure Metfium: SurfEKO Soil 

Exposure Point: Entire Site 

Receptor Population: ReskJent 

Receptor Age: Adult 

Exposure 

Route 

Ingestkxi 

Dennal 

Parametei 

Code 

Csoa 

IR 

R 

EF 

ED 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Parammer Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Fractton Ingested 

Exposure FrequoKy 

Exposure Duration (Age 6-16) - RME 

Exposure Durafion (Age 17-30) - RME 

Converswn Factor 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemical CorKentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Demial Atisorptkn Factor (Solkj) 

Exposure Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Duration (Age 17-30) • RME 

Body Weight 

Averaging Time (CarK»r) 
Averaspng Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

years 

kg/mg 

kg 

days 
days 

mg/kg 

kg/mg 

cm'/day 

mgrcni 

unitless 

days^ear 

years 

years 

î g 

days 
days 

RME 

Value ' 

95% UCL or Max 

100 

1 

350 

10 

14 

1.0E-06 

70 

25.550 
8.760 

95% UCL or Max 

1.0E-06 

5.700 

0.07 

cliemical spedfk; 

350 

10 

14 

70 

25,550 
8.780 

RME 

Ratioi»le/ 

USEPA. December 2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA May 1993 

USEPA May 1993.2005 

USEPA May 1993.2005 

USEPA. Decemlier 1989 

USEPA. May 1993 

USEPA, December 1989 

USEPA December 1989 

USEPA December 2002 

USEP^ December 1989 

USEPA July 2004 

USEPA July 2004 

USEPA July 2004 

USEPA, May 1993 

USEPA May 1993, 2005 

USEPA, litey 1993,2005 

USEPA. May 1993 

USEPA. December 1989 

USEPA. December 1989 

CTE 

Value 

Mean 

50 

1 

234 

7 

NA 

1.0EO6 

70 

25.550 
2.555 

Mean 

1.0E-06 

5,700 

0.01 

chemkal spedfk: 

234 

7 

NA 

70 

25,550 
2,555 

CTE 

Rationale^ 

Refefenca 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA. May 1993 

NA 

USEPA, December 1989 

USEPA, May 1993 

USEPA. December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA. May 1993 

NA 

USEPA, May 1993 

USEPA, Decemt>er 1989 

USEPA. December 1989 

Intake EquatiorV 

Model Name 

Ingestton Intake (mg/kg/day) = 

CsoBxIRxRxEFxEDxCF 

BWxAT 

U.S. EPA December 1989 

Dennal Intake (mg/kg/day) = 

SSP« X CF X 5A )1/SF ?c A B S i i E i E B 

BWxAT 

U.S. EPA, December 1989 

Unit Intake Calculations 
Ingestion Intake = (IR x R x EF x ED x CF) / (BW x AT) 
Dennal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07 

Cancer Dermal Intake (Ages 6-30) - RME = 1.87E-06 
Cancer Ingestion Intake • 

Cancer Dermal Intake' 
CTE = 4.58E-08 
CTE = 5.22E-08 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07 

Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07 
Cancer Dermal Intake (Ages 6-16) - RME = 7.81 E-07 

Cancer Dermal Intake (Ages 17-30) - RME = 1.09E-06 

Non-carcinooenic Chemicals 
Noncancer Ingestion Intake - RME = 1.37E-06 

Noncancer Dermal Intake - RME = 5.47E-06 
Noncancer Ingestion Intake 

Noncancer Dermal Intake 
CTE = 4.58E-07 
CTE = 5.22E-07 
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TABLE 7.11 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SURFACE SOB. 

SHE 21 - BUILDWQ1517 
NAVAL STATION GREAT LAKES, OXWOIS 

S c a n v t o l l m d r a n a : Future 

E^xsu re Medum. Suiface ScB 

E x p c c t n P o M : Ef i l l i eSta 

ReeefXorPtfxMian: (Resident 

r taeap iw*ge : *du l i 

Exposure 

rteulc 

hgatUon 

Deimal 

a iam la i l 

a i r t i l an la l 

Corcofl i 

BAP EQUVALENT (FULL DLs 

AROCLOR 1260 

TCOD TEQs (FULL DLs) 

ALUMINUU 

AMTMONY 

ARsaw: 

BARIUM 

CAOMUM 

CHROMRM 

COBALT 

COPPER 

IRON 

MERCURY 

VAMADIUM 

(totol) 

BAP EQUIVALENT (FULL DLs 

U R O C i n R 1 2 6 0 

TCDD TEQs (FULL DLs) 

A U M N U M 

AMnMONY 

ATtSENC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MB1CURY 

VANADIUM 

(totaO 

Medum 

EPC 

Value 

5XSE401 

7.20E-01 

33SB0S 

2JBSE*M 

5.22E400 

4.84E+01 

234E*a2 

ia)E*01 

1.63E«OZ 

I.TTE+OI 

BJ5E+02 

t e 5 E « 0 4 

2.4ZBf03 

BJSE«a) 

Z.5rE<01 

&aeEttn 

7.20e-01 

a.3SE-0S 

2.8SE404 

5.2?E4a) 

4.S4E401 

2J4E402 

1J0E«O1 

1.63E40Z 

1.77E+01 

SJSE«02 

6.95E404 

i « E . 0 3 

e.9SE400 

ZJTE^OI 

Medum 

B>C 

UKS 

mg*g 

mgflig 

mg/ko 

mgAtg 

mglkg 

mgfltg 

mgflig 

mgf lg 

mgflig 

mgflig 

mgflig 

mgfltg 

mgflig 

mgflig 

WQfkQ 

mgfltg 

mgflq) 

mgfltg 

mgf lq 

m g ^ 

mgfltg 

mgflig 

mgflig 

mg*B 

mgfltg 

mgfltg 

mgf lq 

mglkg 

mgf lq 

mgflig 

RlXltB 

EPC 

VUw 

5.0GE4O1 

7.20E.01 

3J3BE.0S 

2.9SE404 

S22E4«0 

4.S4E401 

234E«a2 

AJOEtOI 

1.t3E4a2 

1.77E.101 

a . 3 5 E . ^ 

6.9SE404 

^4^E403 

8J8E4ao 

iSTE^ I 

5.06E«01 

7.206^)1 

3J5E45 

S!.95E404 

5J2E*00 

4.84E'tOI 

Z3K-tta 

IJOE-KM 

1.S3E4aZ 

1.77Et01 

BJ5E«02 

6.9SE404 

Z.42E403 

iSSEiOO 

^57E*01 

IntBhB 

(Non-Caivar) 

6 .9E45 

8.8E-07 

4.eE-11 

4.0E-02 

7iE-06 

e.6E.05 

3.2E-04 

1.BE.05 

i 2BM 
2.4EHD5 

1.1 £-03 

8 J £ ^ 

3JE-03 

1.2E-05 

3L5E-05 

3XE-05 

S.SE-07 

5.5E-12 

7JE-06 

7.1 &08 

kitake 

(Nai>«aniaf) 

. umts 

mgfllB^tey 

mgflig<J»y 

mgfli iHfay 

mgflig-tlay 

mgfliB-<la» 

mgflig-ilay 

mgflig-itBy 

rngflnHtay 

mgfli(Hlay 

mgflig-day 

mgfl̂ J^tay 

msfltgKby 

mg f l t g -d^ 

mgflcg-ifay 

mgfltg-day 

mgfltB^tay 

maflilMteir 

mgflio^tay 

mgfltg^tey 

mgfll^^fay 

mgfliiHlair 

mgfltg-day 

mgitg-day 

m9f l i j< lay 

mgfli»<loy 

mgfltgKlm 

mofllg^)ay 

i rsf lq^day 

iTigfli»<tay 

m9 f l i f <ay 

Reference 

Oose 

2.0E.05 

I.OE-og 

I.OE4OO 

4J)E-04 

3.0E-04 

£aE-01 

1.0&03 

3.IIE-a3 

3.0&04 

4 .0&02 

7.0E-<)1 

4.7E-02 

3.aE-04 

8.0E-03 

ZOE-OS 

l i lE-OS 

aa&04 

2JS&0S 

Rcfnf inos 

Dtseumit 

mg^g-day 

mBfltB^tey 

mgflttMtey 

mgfltg-ttay 

mgfli»<lay 

mglkg^Jay 

mgfltg<lBy 

rngflig-day 

nig«i»Ktay 

iiig/kg-dqr 

mgflig-tlay 

mgfliff<lay 

mgfl i^ i tay 

mgfl,»<far 

mgflig-day 

mgflig<tay 

mgfltg-day 

mgfltgHtay 

mg^g-day 

mglkg-dsy 

mgflig-day 

mgfligKlay 

mgfltfri lay 

mgflcg-flay 

m g ^ K t a y 

mgfltg^lay 

mgf l t iM*y 

mglkg^Jay 

mgflHf<tay 

mgfliB^lay 

Reference 

ConcenmOon 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RelOTence 

Conceiimiion 

Unils 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotiant 

4.9E-a2 

4.EE-a2 

4.0E-a2 

1.BE-ce 

Z2E.01 

1.6E-03 

1.BE-QZ 

7.4E02 

&1E-02 

2.S&02 

1.4E-01 

7.1E-02 

4.1E-02 

asE-os 

B J & O I 

^SE-02 

5.SE-03 

2.GE.as 

2JE-03 

e.2E-az 

0.9 
(1) SpecUy Meduni-Spacnc(M)crRixjt»SpecSc(R) EPC selected tor hazard cdcUMoa 

Dermal AbBon»t|r" FrpHi^i^ frpm Hr^fip. 'a p f f p P ^ •>'*1 P " ^ ' ' 

DiQXlns/lurBns - 0.03 Arsenic - 0.03 Amdor 1280 - 0.14 

PAHs-0.13 Other Melab and VciatBes-not evaiuatad lor dermal caitactwnhsaL 
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TABLE 8.11 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SUE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: SoB 

Exposure Mediwn: Surface Soil 
E:q90sure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure 
RniitR 

Ingestion 

Dom«l 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL DLs 
AROCLOR 1260 

TCDD TEQs (FULL DLs) 
ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 

CHROMIUM 
COBALT 

COPPER 
IRON 
MANGANESE 
MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLj 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

(XIPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 

Value 

5.06E-«O1 
7.20E-01 

3.35E-OS 
2.95E-f04 

5.22E-t«) 
4.84E-I01 

2.34E-I02 

1.30E-tO1 
1.63E-f02 
1.77E+01 
8.35E+<12 
6.95E-I04 

Z42E-I03 
8.98E-fO0 
Z57E401 

5.06E-VO1 

7.20E-01 

3J5E-05 

Z95Ef04 

5.22E+00 

4.84E401 

2.34E-f02 

1.30E+O1 

1.63E402 

1.77E+01 

8.35E+02 

6 9SE-»04 

2.42E-f03 

8.98E-fO0 

ZSTE•^0^ 

Medium 

EPC 
Units 

mgfltg 

mgflq 

mgflig 
mgfltg 
mgfltg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 

mgfltg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

Route 
EPC 
Value 

S.06E-»O1 
7J20E-O1 

3.35E-0S 
2.95E-f04 

S.22b-vO0 
4.84E'f01 

2.34E+02 
IJOE-fOI 
1.63E+02 

1.77E+01 
B.35E402 

6.95E404 

ZA2E403 
B.98E-̂ 00 
2J7E+01 

S.06E+01 

7.20E-01 

3.35E-05 

2.gSE404 

5.22E-»O0 

4.84E+01 

234E-f02 

130E-f01 

1.63E402 

1.77E+01 

B.35E^2 

6.95E-I04 

Z42E-I03 

8 98E-IW 

2.57E+01 

Route 
EPC 

Units 

mgfltg 

mgflq 
mgfltg 
mgfltg 

mgfltg 
mgfltg 
mgfltg 

mgfltg 
mgflig 

mgfltg 
. mgfltg 

mgfltg 
mgfltg 
mgfltg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

EPC Selected 
for Risk 

Calculation (1) 

M 

M 
M 

M 
M 

M 
M 

M 

M 
M 
M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

4.4E-05 
3.4E-07 

1.6E-11 
1.4E-02 
25E-06 
2.3E-05 

1.1E-04 
6.1 E-06 

77E-05 
8JE-06 
3.9E-04 

3.3E-02 

1.1E-03 
4.2E-06 
1.2E-06 

2.3E-05 

1.9E-07 

1.9E-12 

2.7E-06 

Z4E-08 

Intake 
(Cancer) 

Units 

mgfltg-day 

mgfltg-dajr 
mgfltg-tlay 

mgfltg-day 
mgfltg-day 

mgfltg-day 

mgfltg-day 
mgfltg-day 
mg/kg-day 

mgfltg-day 
mgfltg-day 
mgfltg-day 

mgfltg-day 
mgfltg-day 
mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg^Jay 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-tlay 

mgfltg-day 

mgfltg-day 

mgfltg-day 

Cancer Slope 

Factor 

73E-IO0 
^OE-iOO ' 

15E-I05 

1.5E+00 

7.3E+00 

2.0E-fO0 

1.5E-f05 

1.SE-fO0 

Cancer Slope 
Factor Units 

(mgfltgslay)-

(mgfltff<Jay)' 
(mgfltg<lay)' 
(mgfltg-day)' 

(mgflig^lay)' 
(mgf l tg^y) ' 

(mgfltg^lay)"' 

(mgfltg-day)-' 
(mgfltg-day)' 

(mgfltg-day)' 
(mgfltg-day)-' 
(mgfltg-day)-' 

(mgfltg-day)' 
(mgfltg-day)" 

(mgfltg-day)-' 

(mgrttg-day)-' 

(mgfltg^lay)' 

(mgrttg-day)-' 

(mgrttg-tfay)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltgKlay)-' 

(mgrttg-day)-' 

(mgfltg^y)- ' 

(mgfltg-day)-' 

(mgfltg^lay)' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgrttg-day)' 

(rngfltg-day)' 

Total Risk Across All Expomre Routes/Pathways 

Cancer 

Risk 

32E-W 

6.BE-07 
2.4E-06 

3.4E-0S 

3.6&04 

1.6E-04 

3.8E-07 

2.8E-07 

. 4.1 E-06 

1.7E-04 

S.E-04 

^ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from SolKABS) (USEPA. July 2004): 

Oioxins/furans - 0.03 Arsenic - 0.03 Arodor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 
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TABLE 4.11a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL (HYPOTHETICAL FUTURE - SURFACE SOIL) 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Tim^rame: Future 

Medium: SoU 

Exposure Medium: Surface SoO 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

• • 

Exposure 

Route 

Ingestion 

Dennal 

Paramalei 

Code 

Csoil 

IR 

Fi 

EF 

ED 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF . 

ED 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestitxi Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Chemk^l Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dennal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Body Weight 

A v « a s ^ Tune (Cancer) 
Averaffng Time (Non-Cancer) 

Units 

mgfltg 

mg/day 

unitless 

days/year 

years 

years 

kg/mg 

Itg 
days 
days 

mgfltg 

Itg/mg 

cn\ /day 

mg/cm* 

unitless 

daysVear 

years 

years 

Itg 

days 
days 

RME 

Value 

95% UCL or Max 

100 

1 

350 

10 

14 

1.0E-06 

70 

25,550 

8,760 

95% UCL or Max 

1.0E-06 

5,700 

0.07 

chemical specific 

350 

10 

14 

70 

25,550 
8.760 

RME 

RationaW 

Refereitca 

USEPA, December 2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993,2005 

USEPA, May 1993, 2005 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993,2005 

USEPA, May 1993,2005 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

CTE 

Value 

Mean 

50 

1 

234 

7 

NA 

1.0E-06 

70 

25,550 

2,555 

Mean 

1.0E-06 

5.700 

0.01 

chemical specific 

234 

7 

NA 

70 

25,550 
2,555 

CTE 

Rat ional^ 

Reference 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEP^ May 1993 

NA 

USEP^ December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993 

NA 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Model Name 

Ingestion Irtfake (mgfltg/da^ = 

CsoaxIRxRxEFxEDxCF 

BWxAT 

U.S. EPA, December 1989 

Dennal Intake (mgfltg/day) = 

CaoaxCFxSAxAFxABSxEFxED 

BWxAT 

U.S. EPA, December 1989 

Unit Intake Calculations 
Ingestion Intake = (IR x R x EF x ED x CF) / (BW x AT) 
Dennal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mutaoenic Chemicals 
Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07 

Cancer Dermai Intake (Ages 6-30) - RME = 1.B7E-06 
Cancer Ingestion Intake -

Cancer Dermal intake 
CTE = 4.58E-08 
CTE = 5.22E-08 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07 

Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07 
Cancer Deimal Intake (Ages 6-16) - RME = 7.81 E-07 

Cancer Dermal Intake (Ages 17-30) - RME = 1.09E-06 

« • 

Non-carcinogenic Chemicals 
Noncancer Ingestion Intake - RME = 1.37E-06 

Noncancer Dermal Intake - RME = 5.47E-06 
Noncancer Ingestion Intake 

Noncancer Dermal Intake 
CTE = 4.58E-07 
CTE = 5.22E-07 

Table 4-1 la 7-1 la 8-11a Site 21 Surface Soil adult resident CTE Table 4.11a 



TABLE 7.11 a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 21 - BUILDING 1517 
NAVAL STATKm GREAT LAKES, ILUNOIS 

Scenario TimefFame: Future 
Medium: SoU 
Exposure Metfium: Surface Soil 
Exposure Point Enttre Site 
Receptor Population: Resident 
Reeaplor Age: AdiJt 

Exposure 
Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL DL! 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DU) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

IMNGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 

Vnhin 

357E+O0 

1 54E-01 

3.35E-05 

7.62E.f03 

1.06E+O0 

1.25E+01 

7.64E+01 

2.30E4O0 

2.03E.fO1 

6.59E+O0 

9.36E+01 

2.68E404 

S.89E+02 

5.68E.01 

1.67E+01 

3.57E+O0 

1.54E-01 

3.35E-05 

7.62E-t03 

1.06E400 

IJZSE-hOI 

7 64E+01 

2.30E+00 

2.03E+01 

6.59E+00 

g-SSE-tOI 

2.68E-f04 

5.89E->02 

5.68E-01 

1.67E-t01 

Medium 
EPC 
Units 

mgfltg 

mg/kg 

mgfltg 

mgfltg 

mgfltg 

mg/kg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgrtig 

mgfltg 

mgrttg 

mgrttg 

mgrtcg 

mgrttg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgrttg 

mgfltg 

mgfltg 

mgrttg 

mgfltg 

mgfltg 

mgfltg 

mgrttg 

mgrttg 

mgrttg 

Route 
EPC 

Value 

3J7E+00 

1.54E-01 

3.35E-05 

7.62E-I03 

1.06E-IO0 

1.25E-t01 

7.64E+01 

i30E+00 

2.03E-fO1 

6.59E->O0 

9.36E401 

2.68E+04 

5.89E+02 

5.68E-01 

1.67E-t01 

3.57E+00 

1.54E-01 

3.35E-05 

7.62E-(03 

1.06E+00 

1.25E-»01 

7.64E-I01 

^30E+00 

2.03E4O1 

6.5gE-»O0 

9.36E401 

2.68E-t04 

S.89E->02 

5.68E-01 

1.67E+01 

Intake 
(Non-Cancer) 

1.6E-06 

7.1 E-08 

1.5E-11 

3.5E-03 

4.9E-07 

5.7E-06 

3.5E-05 

1.1 E-06 

9.3E-06 

aOE-06 

4.3E-05 

1.2E-02 

2.7E-04 

2.6E-07 

7.6E-06 

i4E-07 

1.1 E-08 

S.2E-13 

iOE-07 

1.2E-09 

. 

Intake 
(Non-Cancer) 

Umts 

mgrttg-day 

mgfltg<lay 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mg/kg-day 

mgfltg^lay 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mg/kg-day 

mgrttg-day 

mgrttg-day 

mgflcg-day 

mgrttg-day 

mg/kg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mg/kg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mg/kg-day 

mgfltg-day 

mgrtcg-day 

Reierence 
Dose 

Z.OE-t£ 

1.0E-og 

I.OE-1^ 

4.0E-04 

aOE-04 

2.0E-01 

1.0E-03 

3.0E-03 

3.0E-O4 

4.0E-02 

7.0E-01 

4.7E-02 

3.0E-O4 

e.OE-03 

2.0E-05 

1.0E-09 

3.0E-04 

2.5E-0S 

Reference 
Dose Units 

mgfltg-tlay 

mgfltg-tlay 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgrttg-tlay 

mgrttg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgfltgKlay 

mgfltg-day 

mgfltgday 

mgfltg-day 

mgfltg-day 

mgfltg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reierence 
Cont^ntratton 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazanl 
Quotient 

3.5E-03 

1.5E-02 

3.5E-03 

1.2E-03 

1.9E-02 

1.7E-04 

1.1E-03 

3.1E.03 

1.0E-02 

1.1E-03 

1.8E-02 

5.7E-03 

B.7E-04 

8.5E-04 

8JE-02 

5.6E-04 

5.2E-04 

6JE-04 

4.8E-05 

1.8E-03 

0.08 
(1) Specify Medium-SpecHic (d^ or Route-Spedfic (R) EPC selected for hazard cakulation. 

Dermal Absorption Fraction from Soil(ABS) fUSEPA. Julv 2004): 

Oioxins/iunans - 0.03 Arsenk:-0.03 - Aroclor 1260- 0.14 

PAHs-0.13 (Dther Metals and Volatiles - not evaluated for dermal contact with soil. 
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TABLE 8.11a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
E)f)osure Point Entire Site 
Receptor Population: Resident 
Receptt)! Age: Adult 

Exposure 

Route 

Ingestion 

Dermal 

Ctiemlcal 
of Potential 

Concem 

BAP EQUIVALENT (FULL DLs 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
MANGANESE 
MERCURY 
VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ANTWONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

337E+00 
1S4E-01 
3.35E-05 
7.62E+03 
1.06E-IO0 
1.25E+01 
7.64E+01 
i30E+00 
2.03E+Ot 
6.59E400 
9.36E401 
Z68E+04 
539E-f02 
5.68E-01 
1.67E+01 

3.S7E+00 

154E-01 

3.35E-05 

7.62E403 
1.06E+O0 

1.25E-t01 

7.64E+01 

ZSOE-tOO 

2.03E+01 

6.59E-IO0 

9.36E't01 

^68E-t04 

5.89E-f02 

5.68E-01 

1.67E^01 

Medium 
EPC 
Units 

mgfltg 
mgflcg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgrttg 
mgfltg 
mgfltg 
mgrttg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgrttg 

mgfltg 

mg/kg 

mgfltg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgfltg 

mgrttg 

mgfltg 

Route 
EPC 
Value 

357E•^00 
1S4E-01 
3.35E-05 
7fi?F+03 
1.06E-KI0 
1.2SE.>01 
7.64E+01 
2.30E+00 
2.03E+O1 
6.59E+00 
9.36E+01 
2.68E-I04 
5.8gE402 
5.68E-01 
1.67E-t01 

3.57E+00 

1,54E-01 

3.35E-05 

7.62E+03 

1.06E.»00 

1.25E+01 

7.64E+01 

2.30E.»00 

Z03E4«1 

6.59E+00 

9.36E+01 

2.68E.I04 

5£9E.»02 

5.68E-01 

1.67E+01 

Route 
EPC 
Units 

mgfltg 
mgfltg 
mgfltg 
mgflig 
mgrttg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgfltg 
mgflig 
mgfltg 

mgrttg 

mgrtig 

mgrtig 

mgflig 

mgrttg 

mgfltg 

mgfltg 

mgflig 

nflflig 
mgfltg 

mgrtig 

mgrtig 

mgflig 

mgfltg 

mgfltg 

EPC Selected 
for Risk 

Cateulation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

1 

Intake 
(Cancer) 

1.6E-07 
7.1E-09 

1.5E-12 
3.5E-04 
4.9E-08 
5.7E-07 
3.5E-06 
1.1 E-07 
93&07 
3.0E-07 
4.3E-06 
1.2E-03 
2.7E-05 
2.6E-08 
7.6E^17 

^4E-08 

1.1E-09 

SJJE-14 

2.0E-08 

1.2E-10 

intake 
(Cancer) 

Units 

mgflcg-day 
mgflcg-day 
mgrttg-day 
mgrttg-day 
mgfltg-day 
mgrttg-day 
mgflcg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 
mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

Cancer Slope 
Factor 

7.3E+00 
iOE-iOO 
1.5E'+05 

1.5EfO0 

73E+00 

2.0E4O6 

liE+OS 

1.SE400 

Cancer S k ^ 
Factor Units 

(mgfltg-day)" 
(mgfltg^^ay)•' 
(mgfltg^lay)' 
(mgfltg-day)' 
(mgfltg-day)' 
(mgfltg-day)-' 
(mgfltgday)' 
(mgflcg-day)' 
(mgrttg-day)' 
(mgfltg-day)' 
(mgfltg^lay)' 
(mgfltg-day)' 
(mgrttg^lay)' 
(mgrttg-day)-' 
(mgrtcg-day)' 

(mgrttg-day)' 

(mgfltg-day)' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg^tay)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg^lay)-' 

(mgfltg^lay)-' 

(mgfltg^lay)-' 

(mgrttg^iay)-' 

(mgrttg^lay)' 
(mgrtig^lay)-' 

(mgfltg-day)-' 

Total Risk Across AH Exposure Routes/Pathwaya 1 

Cancer 
Risk 

1.2E-06 
1.4E-08 
i3E-07 

8.6E-07 

2.3&0S 

1.8E-07 

2.3E-09 

7.gE-09 

2.9E-08 

i 2 & 0 7 
3.E^)6 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk cateulation. 

Dermal Absorption Fraction from SolKABS) (USEPA. July 20041: 

Dioxins/furans - 0.03 Arsenic - 0.03 Arock>r 1260 -0.14 

PAHs-0.13 OtherMetalsand Volatiles - not evaluated for dermal contact with soil. 

Table 4-11 a 7-11 a 8-11 a Site 21 Surface Soil adult resident CTE TableS.11 a 2/1/2011 3:55 PM 



TABLE 4.12 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Adult Resident 

Receptor Age: Adult 

Exposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemical concentration in soil 

Volatilization factor - Chemical Specific 

Particulate emisskxi factor 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (NorvOancer) 

Units 

mg/kg 

m'/kg 

m'/kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 
1.36E-f09 

24 

350 

24 

25550 

8760 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA. December 2002 

USEPA, December 2002 

USEPA. December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

cr 
Value 

Mean 

(1) 
1.36E-t09 

24 

234 

7 

25550 

2555 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA. December 2002 

USEPA, December 2002 

USEPA, December 2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA. December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

Intake (mgfltg/day) = 

CSx 
1 1 

— -(. 
VF PEF 

X ET x E F X ED 

A T x l A 

1 
Notes: 

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002. 

Daily Intake Calculations 
InhaJation Intake = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 3.29E-01 
Noncancer Inhalation Intake(RME) = 9.59E-01 

Cancer Inhalation Intake(CTE) = 6.41 E-02 

Noncancer Inhalation Intake(CTE) = 6.41E-01 

Cancer risk from inhalation = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Hazard Index from innhalation = Air concentration x Noncancer Inhalation intake / Reference Air Concentration (RfCi) 

Tahle 4-12 7-12 8-12 Site 21 Surface Soil inh adult res RME Table4.12 2/1/2011 3:56 PM 



CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Air 
Exposure Point Site 9 
Receptor Population: Resident 
Receptor Age: Adult Adult 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF-i-1/VF) 

2 X pb x OA 
VF= Q/C X (3.14 X DA X T)^" x 10"* m^/cm' 

DA= [ (ea""xDlxH-t -W"xDw)/n^) l 
pbxKd-i-ew-i-eaxH 

Csat = S/pb X (Kd x pb -t«w -f H x ea) 

INPUT PARA»«TERS 
Parameter 

Q/C = : 
T = : 

pb = : 
ps = : 
n = : 

ew = : 
ea = : 

Di = : 
H' = : 

Dw = : 

DA = : 

Kd = : 

Koc = : 
foc = : 
FD = : 

V=: 
U m = : 
U t= : 
F(x) =: 

P E F = : 

Value 

97.78 
7.6E-t08 

"1.5 

2.65 
0.434 

0.15 

0.284 

Chemical specific 
Chemical specific 

Chemical specific 

Chemical specific 

Chemical specific 

Chemical specific 
0.006 

1 
0.5 

3.44 
11.32 

0.0086 

1.36E-f09 

Definition | 
Inverse of mean cone, at center of source (g/m^-s per 
Exposure intenral (seconds). 
Dry soil bulk density (g/cm^. 

soil particle density (g/cm^. 
Total soil porosity (L,x«/L,o«)-

Water-filled soil porosity (Lpon/Lsoa)-

Air-filled soil porosity (La,A«a)-

Diffusivity in air (cmVsec). 
Dimensionless Henry's Law ConstEint. 
Diffusivity in water (cm^/sec). 

Apparent diffusivity (cm^/sec). 

Soil-water partition coefficient (cm'/g). 

Soil organic carbon partition coefficient (cm'/g). 
Fraction organic cartxjn in soil (g/g). 
dispersion correction factor 

Fraction of vegatative cover (unitiess) 
Mean annual wind speed (m/s) 
equivalent threshold value of windspeed at 7 m (m/e) 
Function dependent on Um/Ut 
Particulate emission factor (m'/kg) 

kg/m^. 

2.92 
0.0085 

8.1E-H0 

Enor in Gates? No = 0, Yes > 0 

Chemical Cs 

(mg/kg) 

Volatile 
Chemical Properties 

Koc 

(cm'/g) 
Di 

(cm'/sec) 

Dw 
(cm'/sec) 

S 
(mgn.) 

H' 
Intermediate Calculations 

Kd 
(cm'/g) 

Da 
(cm^/sec) 

VF 
(m'/kg) 

Csat 
(mgrttg) 

Results 1 
CaV 

(mg/m') 
CaP 

(mg/m') 
CaTot 

(mg/m') 
Al l Soil 1 
naphthalene | 
tetrachloroethylene 

Y 
Y 

2.00E-K)3 
1.55E-K)2 

5.90E-02 
7.20E-02 

7.50E-O6 
8.20E-06 

3.10E+01 
2.00E-tO2 

1.98E-02 
7.54E-01 

1.20E-I01 
9.30E-01 

5.15E-06 
2.47E-03 

7.00E-IO4 
3.20E-fO3 

3.75E-K02 
2.35E-f02 

0.00E-+O0 
O.OOE-tOO 

O.OOE-riX) 
O.OOE-fOO 

O.OOE+OO 
O.OOE-fOO 



TABLE 7.12. REASONABLf MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surfece SoU 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: AduH Resident 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

-

Chemical 
of Potential 

Concem 

MERCURY 

(total) 

Medium 
EPC 
Value 

8.98E-fO0 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

6.6E-09 

Route 
EPC 
Units 

mg/m'' 

EPC 
Selected 

for Hazard 
Cateulation (1) 

R 

Intake 
(Non-Cancer) 

6.3E-09 

Intake 
(Non-Cancer) 

Units 

mg/m 

Reference 
Concentration 

3.0E-OS 

Reference 
Concentration 

Units 

mg/m' 

Total Hazard index Across Ail Exposure RoutesflPathways 

Hazard 
Quotient 

2.1 E-04 

2.11 E-04 

0.0002 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

^ 
Table 4-12 7-12 8-12 Site 21 Surface Soil inh adult res RME Table7.12 2/1/2011 3:56 PM 



8.12. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scensuio Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Adult Resident 
Receptor Age: Adult 

• Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concem 

No carcinogenic COPCs 

for inhalation pathways 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(CanceO 

Intake 

(Cancer) 

Untts 

Cancer Unit 

Risk 

Cancer Unit 

Risk Units 

Total Risk Across Ail Exposure Routesi/Pathways 

Cancer 

Risk 

O.OE+OO 

O.OE+00 
(1) Specify Medium-Specifte (M) or Route-Specific (R) EPC selected for hazard calculation. 

# 

Table 4-12 7-12 8-12 Site 21 Surface Soil inh adult res RME Table8.12 2/1/2011 3:57 PM 



TABLE 4.12a 
VALIJES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure fitedium: Air 

Exposure Po'mt Entire Site 

Receptor Population: Adult Resident 

Receptor Age: AduH 

Exposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definttion 

Chemical concentration in soil 

Volatilization factor - Chemteal Specific 

Particulate emissbn factor 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Norv-Cancer) 

UnHs 

mg/kg 

m /̂kg 

m /̂kg 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 
1.36E-K)9 

24 

350 

24 

25550 

8760 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

Mean 

(1) 
1.36E-h09 

24 

234 

7 

25550 

2555 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA. December 2002 

USEPA. December 2002 

USEPA, December 2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS X 
1 1 

-1-
VF PEF 

X ET X EF X ED 

A T X 24 

Notes: 

(1) - Cateulated according to USEPA SoO Screening GuUarx^, December 2002. 

Daily Intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-<-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 3.29E-01 

Noncancer Inhalation Intake(RME) = 9.59E-01 
Cancer Inhalation lntake{CTE) = 6.41 E-02 

Noncancer Inhalation Intake(CTE) = 6.41 E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Heizard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

Table 4-12a 7-12a 8-12a Site 21 Surface Soil inh adult res CTE Table4.12a 2/1/20113:57 PM 



CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Air 
Exposure Point Site 9 
Receptor Population: Resident 
Receptor Age: Adult Adult 

Puipose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair=Csx(1/PEF-i-1A/F) 

VF= Q/Cx(3.14xDAxT)^°x10'*m^/cm^ 
2 X pb X DA 

DA= [(ea^'"xDixH-Few^'"xDw)/n')] 
pb X Kd -f- ew -I- ea X H 

Csat = S/pb X (Kd x pb -f8w -i- H x ea) 

INPUT PARAMTERS | 
Parameter 

Q/C = : 
T = : 

pb = : 

ps = : 
n = : 

e w = : 
ea = : 

Di = : 
H' = : 

Dw = : 

DA = : 

Kd = : 

Koc = : 
foc = : 
FD = : 

V=: 
Um=: 
Ut=: 
F(x)=: 
PEF=: 

Value 
97.78 

7.6E-t08 
1.5 

2.65 
0.434 
0.15 

0^84 

Chemical specifk: 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.006 
1 

0.5 
3.44 
11.32 

0.0086 
1.36E-f09 

Definition 
Inverse of mean cone, at center of source (g/m''-s per kg/m^. 
Exposure interoal (seconds). 
Dry soil bulk density (g/cm*). 
soil partide density (g/cm'). 
Total soil porosity (l̂ x,,o/L«oa)-
Water-filled soil porosity (L,ore/LKia)-

Air-filled soil porosity (Let/L^-

Diffushrity in air (cm^/sec). 
Dimenslonless Henry's Law Constant. 
Diffusivity in water (cm^/sec). 
Apparent diffusivity (cm*/sec). 
Soil-water partition coefficient (cmVg). 
Soil orgeinic carbon partition coefficient (cm'/g). 
Fraction organic carbon in soil (g/g). 
dispersion conection factor 
Fraction of vegatative cover (unitless) 
Mean annual wind speed (m/s) 
equivalent threshold value of windspeed at 7 m (m/s) 
Function dependent on Um/Ut 
Particulate emission factor (m^/kg) 

2.92 
0.0085 

8.1E-I-10 

Enor in Calcs? No = 0, Yes > 0 

Chemical Cs 
(mgflcg) 

Volatile 
Chemical Properties 

Koc 
(cm'/g) 

DI 

(cmVsec) 

Dw 

(cm*/sec) 

S 

(mgA.) 

H' 
Intermediate Calculations 

Kd 
(cm'/g) 

Da 

(cm*/secl 

VF 

(m'flcg) 
Csat 

(mg/kg) 

Results 1 
CaV 

(mg/m') 

Cap 

(mg/m*) 
CaTot 

(mg/m') 
All Soil I 
naphthalene | 
tetrachloroethylene 

Y 
Y 

2.00E-fO3 
1.55E-I02 

5.90E-O2 
7^0E-02 

7.50E-06 
8.20E.06 

3.10E+01 
2.00E402 

1.98E-02 
7.54E-01 

1.20E-IO1 
9.30E-O1 

5.15E-06 
2.47E-03 

7.00E-fO4 
3.20E-tO3 

3.75E-f02 
2.35E-f02 

O.OOE-fOO 
O.OOE+OO 

O.OOE-fOO 
O.OOE-tOO 

O.OOE-fOO 
0.O0E-+O0 



TABLE 7.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 

SfTE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire SHe 
Receptor Population: AduK Resident 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

MERCURY 

(totaO 

Medium 
EPC 
Value 

5.70E-01 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

4.2E-10 

Route 
EPC 
Units 

mg/m^ 

EPC 
Selected 

for Hazard 
Calculation (1) 

R 

Intake 
(Non-Cancer) 

2.7E-10 

Intake 
(Non-Cancer) 

Units 

mg/m^ 

Reference 
Concentration 

3.0E-05 

Reference 
Concentration 

Units 

mg/m' 

Tota Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

9.0E-06 

8.96E-06 

0.000009 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Table 4-12a 7-12a 8-12a Site 21 Surface Soil inh adult res CTE Table712a 2/1/2011 3:58 PM 



« • 

8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 

SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenarn Timeframe: Future 

Mediwi: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire SHe 

Receptor Population: AduH Resident 

Receptor Age: Adult 

Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concem 

No carcinogente COPCs 

for inhalation pattiways 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

UnHs 

Route 

EPC 

Value 

Route 

EPC 

UnHs 

EPC RelBCted 

for Risk 

Cateulation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

UnHs 

-

Cancer Unit 

Risk 

C a n c ^ U n H 

Risk UnHs 

Total Risk Across Ail Exposure Routes/Pathways 

Cancer 

Risk 

O.OE-tOO 

O.OE+00 

^ 

Table 4-12a 7-12a 8-12a Site 21 Surface Soil inh adult res CTE Table8.12a 2/1/2011 3:59 PM 



TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL (HYPOTHETICAL FUTURE) 

SnrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

MecSum: Soli 

Exposure Medum: Sutsurface So9 

Exposure Point Entire Site 

Receptor Populatnn: Reskient 

Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Derniai 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Parameter DeflnKion 

Chemical Concentration in SoO 

Ingestion Rate of Sol 

Fractten Ingested 

Exposure Frequency 

Exposure Duratkm (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemkal Concentration in SoO 

ConversKxi Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dennal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration {Age 6-16) - RME 

Exposure Duratian (Age 17-30) - RME 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

UnHs 

mg/kg 

mg/day 

unitless 

days/year 

years 

years 

kg/mg 

kg 
days 

days 

mg/kg 

kg/mg 

cm^/day 

mg/cm'' 

unitless 

days/year 

years 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

100 

1 

350 

10 

14 

1.0E-06 

70 

25,550 
8,760 

95% UCL or Max 

1.0E-06 

5,700 

0.07 

chemical speofic 

350 

10 

14 

70 

25,550 
8,760 

RME 

Rationale/ 

Reierence 

USEPA, Decembffl-2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1933 

USEPA. May 1993,2005 

USEPA. May 1993,2005 

USEPA, December 1989 

USEPA May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA. December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993, 2005 

USEPA May 1993,2005 

USEPA, May 1993 

USEPA, December 1989 

USEPA December 1989 

CTE 

Vahie 

Mean 

50 

1 

234 

7 

NA 

1.0E-06 

70 

25,550 
2,555 

Mean 

1.0E-06 

5,700 

0.01 

chemical specifk: 

234 

7 

NA 

70 

25,550 
2,555 

CTE 

Rationale/ 

USEPA. May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

NA 

USEPA, December 1989 

USEPA. May 1993 

USEPA, December 1989 

USEPA December 1989 

USEPA, May 1993 

USEPA December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993 

NA 

USEPA. May 1993 

USEPA, December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

IngestkMi Intake (mg/kg/da^ = 

PyoBylRxFl^iEFyEDyCF 

BWxAT 

U.S. EPA, December 1989 

Dermal Intake (mg/kg/day) = 

CsoilxCFxSAxAFxABSxEFx 

BWxAT 

U.S. EPA, December 1989 

m 

Unit intake Caiculations 
Ingestion Intake = (IR x R x EF x ED x CF) / (BW x AT) 
Demnal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mutaoenic Chemicals 
Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07 

Cancer Demnal Intake (Ages 6-30) - RME = 1.87E-06 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07 

Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07 
Cancer Denmal Intake (Ages 6-16) - RME = 7.81 E-07 

Cancer Denmal Intake (Ages 17-30) - RME = 1.09E-O6 

Cancer Ingestion Intake - CTE = 4.58E-08 
Cancer Demnal Intake - CTE = 5.22E-08 

Non-carcinogenic Chemicals 
Noncancer ingestion Intake - RME = 1.37E-06 

Noncancer Dermal Intake - RME = 5.47E-06 
Noncancer ingestion Intake - CTE = 4.58E-07 

Noncancer Demal Intake - CTE = 5.22E-07 
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TABLE 7.13 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SfTE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: SoO 
Exposure Medium: Subsurface Soil 
Exposure Point: Entire Stte 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure 

Route 

Ingestran 

Dennal 

Chemk»l 

of Potential 

Concem 

BAP EQUIVALENT (FULL DLi 

NAPHTHALENE 

ARCXXOR 1260 

TCDD TEQs ( F U a DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VAI4AOIUM 

(totaO 

BAP EQUIVALENT (jrVlL DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs ( F U a DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(totaQ 

Medium 

EPC 

Value 

3.94E-f01 

4.60E-IO0 

4.40E-01 

5.62E-06 

2.43E+04 

8.50E-f01 

9.62E-K)0 

3.43E-t01 

2.38E401 

6.S8E-f04. 

1.69E-f03 

4.B4E-01 

3.35E'»01 

3.94E-f01 

4.60E+00 

4.40E-01 

5.62E-06 

a43E-H)4 

B.50E+01 

g.62E400 

3.43E-f01 

2.38E-K)1 

6.58E404 

1.69E-ie3 

4.84E-01 

3.35E+01 

Medum 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

n\g/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 

EPC 

Value 

3.94E-f01 

4.60E+O0 

4.40E-01 

5.62E-06 

2.43E-f04 

8.50E-IO1 

9.62E-IO0 

3.43E-K)1 

2.38E-I01 

6.5eE-f04 

1.69E-f03 

4.84E-01 

3.35E-t01 

3.94E401 

4.60E-tO0 

4.40E-01 

5.R2F-06 

2.43E-K)4 

8.50E-tO1 

9.62E'tO0 

3.43E-»01 

2.3BE-f01 

6.58E-t04 

I.eOE-tOS 

4.84E-01 

3.35E-I01 

Intake 

(Non-Cancer) 

5.4E-05 

6.3E-06 

6.0E-07 

7.7E-12 

3.3E-02 

1.2E-04 

1.3E-05 

4.7E-05 

3.3E-05 

9.0E-02 

2.3E-03 

6.6E-07 

4.6E-05 

2.8E-05 

3.4E-07 

9J2E-13 

1.4E-05 

5.3E-08 

intake 

(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^Jay 

mg/kg-day 

mg/kg-day 

mg/kg<Jay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kgKlay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^^ay 

mg/kg-day 

mg/kg-day 

Reference 

Dose 

2.0E-02 

2.0E-05 

1.0E-09 

1.0E-f00 

3.0E-04 

1.0E-03 

3.0E-03 

3.0E-O4 

7.0E-01 

4.7E-02 

3.0E-04 

9.0E-03 

2.0E-05 

1.0E-09 

3.0E-04 

2.5E-e5 

Reference 

Dose UnHs 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^iay 

mg/kg-<Jay 

mg/kg-day 

mg/kg<lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^lay 

mg/kg<lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentratkm 

UnHs 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA • 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

3.2E-04 

3.0E-02 

7.7E-03 

3.3E-02 

3.9E-01 

1.3E-02 

1.6E-02 

1.1 E-01 

1.3E-01 

4.9E-02 

2.2F-03 

5.1E-03 

7.8E-01 

1.7E-02 

9.2E-04 

4.6E-02 

2.1E-03 

6.6E-02 

0.8 
(1) Specify Medum-Spedfic (M) or Route-Specific (R) EPC selected for hazanj calculation. 

Dennal Absorption Fraction from SolKABS) (USEPA. Julv 2004): 

Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 
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TABLE 8.13 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenark) Timeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure P«nt Entire Site 
Receptor Populatton: Resident 
Receptor Age: Adult 

Exposure 
Route 

Ingestion 

Dennal 

Chemical 
of Potential 

Concem 

BAP EQUWALEKT (FUU DLs 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 
ALUMINUM 
ARSEN\C 
CADMIUM 
CHROMIUM 
COBALT 
IRON 
NAANGANESE 
MERCURY 
VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

3.94E-f01 
4.40E-01 
5.62E-06 
2.43E-I04 
8.50E-tO1 
9.62E-fOO 
3.43E-f01 
2.38E-I01 
6.58E404 
1.69E+03 
4.84E-01 
3.35E+01 

3.94E-i01 

4.40E-01 

5.62E-06 

2.43E+04 

8.50E-I01 

9.62E-IO0 

3.43E+01 

2.38E+01 

6.58E-K)4 

1.69E+03 

4.84E-01 

3.35E-t01 

Medium 
EPC 
UnHs 

-
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mgrtcg 

mg/kg 

mg/kg 

mgrttg 

Route 
EPC 
Value 

3.94E-K)1 
4.40E-01 
5.62E-06 
2.43E-t04 
e.50E-f01 
9.62E-i<X) 
3.43E-t01 
2.38E401 
6.58E-f04 
1.69E-t03 
4.84E-01 
3.35E401 

3.94E+01 

4.40E-01 

5.62E-06 

2.43E-f04 

8.50E-fO1 

9.62E-fOO 

3.43E+01 

2.38E-^1 

6.58E+04 

1.69E-f03 

4.84E-01 

3.35E+01 

Route 
EPC 
Units 

mgrttg 
mg/kg 
mgrttg 
mgrttg 
mg/kg 
mgrttg 
mgrttg 
mgrttg 
mgrttg 
mg/kg 
mgrttg 
mgrtcg 

mgrttg 
mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgfltg 

EPC Selected 
for Risk 

Cateulation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 
M 

Intake 
(Cancer) 

3.4E-05 
2.1 E-07 
i6E-12 
1.1 E-02 
4.0E-05 
4.5E-06 
1.6E-05 
1.1 E-05 
3.1 E-02 
7.9E-04 
2.3E-07 
1.6E-05 

1.BE-05 

1.2E-07 

3.2E-13 

4.8E-06 

1.8E-08 

Intake 
(Cancer) 

Units 

mgrtcg-day 
mgrtcgKlay 
mgrtcg-day 
mgrttg-day 
mgrtcg-day 
mgrtcg-day 
mgrtcg-day 
mgrtcg-day 
mgrtcg-day 
mgrtcg-day 
mgrtcg-day 
mgrtc9^1ay 

mgrtcg-day 

mgrtcg-day 

mg/kg-day 

mgrtcg-day 

mgrtcg^ay 

mgrttg-day 

mg/kg-day 

mgrtcg-day 

mgrtcg-day 

mgrttg-day 

mgrtcg-day 

mgrtcg-day 

Cancer Stope 
Factor 

7.3E-IO0 
2.0E-tO0 
1.5E-t05 

1.5E-tO0 

7.3E-̂ X) 

2.0E-tO0 
1.5E+05 

1.5E4O0 

Cancer Slope 
Factor Units 

(mgrtcg-day)' 
(mgrtcg^Jay)' 
(mgrtcg-day)'̂  
(mgrttg-day)"̂  
(mgrtcg-day)' 
(mgrttg-day)"' 

(mgrtcg-dajO"' 
(mg/kff<lay)'' 
(mgrttg-day)"' 
(mgrtcg-tJay)"' 
(mgrtig-day)" 
(mgrttg-day)' 

(mgrttg-day)'" 

(mgrtcg-day)'' 

(mgrtcg-day)' 

(mgrttshday)-' 

(mgrtcg-day)-' 

(mgrtcg-day)'' 

(mgrtcg-day)' 

(mgflc9<iay)'' 

(mgrttg-day)' 

(mgflcg-day)"' 

(mgrttg^lay)' 

(mgrttg-day)"' 

Total Risk Across All Exposure Routes/Pathways | 

Cant̂ o^ 
Risk 

2.5E-04 
4.1 E-07 
4.0E-07 

6.0E-05 

X1E-04 

1.3E-04 

2.3E-07 

4.7E-08 

7.2E-06 

1.4E-04 
4.E-04 

(1) Spec% Medium-Specific (M) or Route-Spedfic (R) EPC selected for risk cateulation. 

Dermal Absorotion Fraction from SoiKABS) (USEPA. Julv 2004^: 

Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact with soil. 
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TABLE 4.13a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL (HYPOTHETICAL FUTURE) 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario "Hmefiame: Future 

Mediwi: Sod 

Exposure Medium: Sutisurfaoe Soil 

Eiqxssure Point Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure 

RoMta 

Ingestion 

Demial 

ParametM 

Code 

Csoil 

IR 

R 

EF 

ED 

ED 

CF 

BW 

AT-C 
AT-N 

CsoO 

CF 

SA 

AF 

ABS 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Paramder Definition 

Chemical Concentration In Soil 

Ingestion Rate of Soil 

Fractian Ingested 

Eiqxisure Frequency 

Exposure Duratian (Age 6-16) - RME 

Exposure Duration (Age 17-3(^ - RME 

Converskxi Factor 

Body Weight 

Averaging Time (Cancer) 
Avera^ng Time (Non-Cancer) 

Chemteal Concentration in Soil 

Conveision Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Demiat Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Durafion (Age 17-30) - RME 

B o d y W e i ^ 

Averaging Time (Cant»r) 
Ave ra^g Time (Non-Cancer) 

Unfts 

mgfltg 

mg/day 

unitless 

daysVaar 

years 

years 

kg/mg 

kg 
days 
days 

mgflcg 

kg'mg 

cm'/day 

mg/cm 

unitless 

days/year 

years 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

100 

1 

350 

10 

14 

1.0E-06 

70 

25,550 
8,760 

95% UCL or Max 

1.0E-06 

5,700 

0.07 

chemkal specific 

350 

10 

14 

70 

25.550 
8,760 

RME 
Rattonala/ 
Reference 

USEPA, Decemtier 2002 

USEPA May 1993 

USEPA May 1993 

USEPA. May 1993 

USEPA, May 1993, 2005 

USEPA May 1993,2005 

USEPA, Decemba 1989 

USEPA May 1993 

USEPA, December 1989 

USEPA December 1989 

USEPA December 2002 

USEPA December 1989 
USEPA July 2004 

USEPA July 2004 

USEPA July 2004 

USEPA May 1993 

USEPA, May 1993.2005 

USEPA, May 1993, 2005 

USEPA, May 1993 

USEPA, December 1989 
USEPA December 1969 

CTE 

Value 

Mean 

50 

1 

234 

7 

NA 

1.0E-06 

70 

25,550 
2,555 

Mean 

1.0E-06 

5,700 

0.01 

chemical specific 

234 

7 

NA 

70 

25,550 
2.555 

CTE 

RatfonalW 

RefarBnca 

USEPA, May 1993 

USEPA May 1993 
USEPA, May 1993 

USEPA, May 1993 

USEPA May 1993 

NA 

USEPA. December 1989 

USEPA May 1993 

USEPA December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993 

NA 

USB>A. May 1993 

USEP/V, December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingestion Intake (mgflcg/day) = 

CsoilxIRxRxEFxEDxCF 

BWxAT 

U.S. EPA, Decamber 1989 

Dermal Intake (mgflcg/day) = 

£SBSXCF>LSAHAF) !AB5.XPFX 

BWxAT 

U.S. EPA, December 1989 

m 

Unit intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dennal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mutaqenic Chemicals 
Cancer Ingestion Intake (Ages 6-30) - RME = 4.70E-07 

Cancer Dennal Intake (Ages 6-30) - RF̂ E = 1.87E-06 
Cancer Ingestion Intake 

Cancer Dermal Intake' 
CTE = 4.58E-08 
CTE = 5.22E-08 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 1.96E-07 

Cancer Ingestion Intake (Ages 17-30) - RME = 2.74E-07 
Cancer Dennal Intake (Ages 6-16) - RME = 7.81 E-07 

Cancer Dennal Intake (Ages 17-30) - RME = 1.09E-06 

Non-carcinogenic Chemicals 
Noncancer Ingestion Intake - RME = 1.37E-06 

Noncancer Dennal Intake - RME = 5.47E-06 
Noncancer Ingestion Intake 

Noncancer Dermal Intake 
CTE = 4.58E-07 
CTE = 5.22E-07 

Table 4-13a 7-13a 8-13a Site 21 Subsurface Soil adult resident CTE Table 4.13a 



TABLE 7.13a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HA2ARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE ADULT RESIDENTS TO SUBSURFACE SON. 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES. ILLINOIS 

Sc»narlo'nmeframe: Future 

Medium- Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 

Receptor Populatton: Reskient 

Receptor Age: Adutt 

Exposure 
Route 

Ingestion 

Deimal 

Chemical 

of Potential 
Concem 

BAP EQUIVALENT ( F U a DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FUU DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALErn" (FULL DLs 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs ( F U a DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 
Value 

2.32E-i«) 

4.33E-01 

7.04E-02 

5.62E-06 

9.34E-f03 

1.21E-101 

1.24E+00 

1.51E+01 

B.90E+00 

2.70E+O4 

6.62E+02 

9.99E-02 

1.90E.»01 

Z.32E*00 

4.33E-01 

7.04E-02 

5.62E-06 

g.34E403 

1.21 E+01 

1.24E+00 

1.51E-V01 

B.90E+00 

Z.70E+04 

6.62E+02 

9.99E.02 

I.9OE4OI 

Medium 
EPC 
Units 

mgrttg 

mgflcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mg/kg 

mgrtcg 

mgflcg 

mgfltg 

mgrttg 

mgflcg 

mgrttg 

mgflcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgrtcg 

mgrtcg 

Route 

EPC 
Value 

Z32E-fO0 

4.33E-01 

7.04E-O2 

5.62E-06 

9.34E+03 

I.2IE4OI 

1.24E-KX) 

1.51E-t01 

8.90E4OO 

2.70E+O4 

6.62E+02 

9.99E-02 

1.90E+O1 

2.32E-tO0 

4.33E-01 

7.04E-02 

5.62E-06 

9.34E-f03 

1.21E-f01 

1.24E+00 

1.51E-I01 

B.90E+00 

Z70E+04 

6.62E+02 

g.99E-02 

1.90E+01 

Intake 
(Non-Cancer) 

1.1E-06 

20E-07 

3.2E-08 

2.6E-12 

4.3E-03 

5.5E-06 

S.7E-07 

6.9E-06 

4.1 E-06 

15E-02 

3.0E-O4 

4.6E-0S 

8.7E-06 

1.6E-07 

5.1E-09 

8.BE-14 

1.9E-07 

6.5E-10 

Intake 
(Non-Cancer) 

Units 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

m9flcg^Jay 

mgrtcg-day 

mgrttg-day 

mgrtcg-day 

mgrtcg-day 

mgrttg-day 

mgrtcg-day 

mgrttg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mg/kg-day 

mgrttg-day 

mgrttg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgrtcg-day 

Reference 

Dose 

iOE-02 

2.QE-0S 

1.0E-09 

1.OE+O0 

3.0E-O4 

1.0E-03 

3.0E-03 

3.0E-04 

7.0E-01 

4.7E-02 

3.0E-04 

9.0E-03 

ZOE-05 

1.0E-09 

3.0E-04 

i5E-05 

Reference 

Dose Units 

mgrtcg-day 

mg/kg-day 

mg/kg-day 

mgflcg-tlay 

mgrtcg-day 

mgrtcg-day 

mgrttg-day 

mgrttg-day 

mgfltg^lay 

mgfltg-day 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgrtcg-day 

mgrtcg-day 

mg/kg-day 

mgrtcg-day 

mgrtcg-ciay ' 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgrttg-day 

mg/kg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 1 

Hazard 

Quotient 

9.9E-06 

1.6E-03 

2.6E-03 

4.3E-03 

1.BE-02 

5.7E-04 

Z3E-03 

1.4E-02 

1.BE-02 

6.4E-03 

1.5E-04 

9.7E-04 

6.9E-02 

2.6E-04 

8.8E-05 

6.3E-04 

Z6E-05 

1.0E-03 

0.07 
(1) Specify Medium-Specific (M) or Route-Spedfic (R) EPC selected for hazard cateulatioa 

Dermal Atisorplion Fractfon from SoiKABS) fUSEPA. July 2004): 

Dfoxins/furans - 0.03 Arsenfc - 0.03 Arocter 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 

Table 4-13a 7-13a 8-13a Site 21 Subsurface Soil adult resident CTE Table7.13a 2/1/2011 4:01 PM 



TABLE 8.13a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHERCAL FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

STTE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenaito Timeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure Point Entire Site 
Receptor Population: Reskient 
Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Dermal 

Chemkal 

of PotenHal 

Concern 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs ( F U a DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLi 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 

Value 

2.32E-IO0 

7.04E-02 

5.62E-06 

9.34E-I03 

1.21E-t01 

1.24E-IO0 

1.51E-I01 

8.90E-fOO 

2.70E-tO4 

6.62E'»02 

9.99E-02 

1.90E-tO1 

2.32E-IO0 

7.04E-02 

5.62E-06 

9.34E-t03 

1.21E-rf>1 

154E-tO0 

1.51 E+01 

8.90E+00 

2.70E+O4 

6.62E-I02 

9.99E-02 

1.90E-I01 

Medium 

EPC 

Units 

m ^ g 

mgfltg 

mgrttg 

mgfltg 

mgfltg 

mgflcg 

mgflcg 

mgflcg 

mgrtcg 

mgrtcg 

mgflcg 

mgrttg 

mgrttg 

mgrttg 

mgfltg 

mgfltg 

mgrttg 

mgrttg 

mgrttg 

mgfltg 

mgfltg 

mgrttg 

mgrttg 

mgrttg 

Route 

EPC 

Value 

2.32E+00 

7.04E-02 

5.62E-06 

9.34E-I03 

1.21E-t01 

1.24E-tO0 

1.51E-f01 

8.90E-fOO 

2.70E-t04 

6.62E-»02 

9.99E-02 

1.90E-I01 

2.32E+00 

7.04E-02 

5.62E-06 

9.34E-t03 

1.21E-rt1 

1.24e-vO0 

1.51E-I01 

8.90E-KX) 

2.70E-IO4 

6.62E-f02 

9.99E-02 

1.90E-I01 

Route 

EPC 

Units 

mgrttg 

mgrttg 

mgrttg 

mgfltg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgrttg 

mgfltg 

mgrttg 

mgrttg 

mgrtcg 

mgrttg 

mgflcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

EPC Selected 

for Risk 

Cateulatran (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

1.1 E-07 

3.2E-09 

2.6E-13 

4.3E-04 

5.5E-07 

5.7E-08 

6.9E-07 

4.1 E-07 

15E-03 

3.0E-05 

4.6E-09 

8.7E-07 

1.6E-08 

5.1E-10 

8.8E-15 

1.9E-08 

6.5E-11 

Intake 

(Cancer) 

Units 

mgrtcg-day 

mgflcff<Jay 

mgflcg-day 

mgrttg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgrtcg-day 

mgflcg-day 

mgflcg-day 

mgrtcfhday 

mgrtcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgrtcg<iay 

mgflcg-day 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

mgrtcg-day 

1 

Cancer Slope 

Factor 

7.3E-tO0 

2.0E-fOO 

1.5E-t05 

1.5E-I00 

7.3E+00 

2.0E400 

1.5E-t05 

1.SE-I00 

Cancer Slope 

Factor Units 

(mgrtcg^lay)"' 

(mgrttg-day)"' 

(mgfltg<lay)"' 

(mgrttg^lay)"' 

(mgfltg-day)"' 

(mgrttgKlay)"' 

(mgf l t^ay)" ' 

(mgfltg-day)"' 

(mgrttgKlay)"' 

(mgfltg^lay)" 

(mgfltg-day)' 

(mgfltg-day)' 

(mgfltg^lay)'' 

(mgfltg^terf' 
(mgfltgsJay)'' 

(mgrttg-day)"' 

(mgfltg^lay)"' 

(mgf l t j ^y ) " ' 

(mgrttg^lay)"' 

(mgrttg^tey)'' 

(mgrttg-day)'' 

(mgrttg-day)"' 

(mgrttg-day)"' 

(mgrttg-day)' 

Total Risk Across Al l Exposure Routes/Pathways 

Cancer 

Risk 

7.8E-07 

6.4E-09 

3.9E-08 

a.3E-07 

1.6E-06 

1.1 E-07 

1.0E-09 

1.3E-09 

2.8E-08 

1.5&07 

2.E-06 

(1) Specify Medium-Specific (M) or Route-Spedfk: (R) EPC selected for risk cateulation. 

Dermal Absorption Fraction from SoiKABS) (USEP/V. Julv 2004): 
Dioxins/Turans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 

Table 4-13a 7-13a 8-13a Site 21 Subsurface Soil adult resident CTE Tables. 13a 2/1/20114:01 PM 



TABLE 4.14 

VALUES OF DAILY IKTAKE CALCULA'HONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO GROUNDWATER 

SriB 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Populatian: ResMent 
Receptor/Vge: Ẑ duh 

^ 

Exposure 

Route 

Ingestion 

Dennal 

Parametei 

Code 

Cgw 

IRgw 

EF 

ED 

ED 

BV^ 

AT-C 
AT-N 

Cgw 

A 

DAevent 

EV 

ED 

ED 

EF 

t » . 

r 
T 

B 

Kp 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemicat Concentration In GiDundwater 

Water Ingestion Rate 

Exposure Frec^uency 

Exposure Duration (Age 6-16) - RME 

Exposure Durafion (Age 17-30) - RME 

B o d y W e i ^ 

Averaging Time (Cancer) 

Avera^ng Time (Non-Cancefl 

Chemical Concentration h Groumlwater 

Skin Surface Area 

Atjsoibed Dose per Event 

Evarrt Frequent:y 

Exposure Duration (Age 6-16) - RME 

Exposure Durafion (Age 17-30) - RME 

Exposure FrequerKy 

Duratkxi of Event 

Time to reach steady state 

Lag Time 

Bunge Model Constant 

Pernieabdity Coefficient from Water 

Body Weight 

Averaging Time (Cancer) 

Aveiagpng Time (Non-Cancer) 

Units 

mgrt. 
L/day 

days/year 

years 

years 

kg 
days 

days 

mgfl. 

cm^ 

mq/cm^-event 
eventfday 

years 

years 

days/year 

hour/event 

hour/event 

hour/event 

dimenskmless 

cmrtiour 

kg 
days 

days 

RME 

Value 

Maximum 

2 

350 

10 

14 

70 

25,550 

8,760 

Maximum 

18.000 

chemical-specilic 

1 

10 

14 

350 

0.33 

chemical-specffic 

chemical-specilic 

chemcal-specllie 

chemical-specilic 

70 

25.550 

8.760 

RME 

Rat ional^ 

U.S. EPA December 2002 

U.S. EPA May 1993 

U.S. EPA. May 1993 

USEPA May 1993,2005 

USEPA May 1993,2005 

U.S. EPA May 1993 

U.S. EPA December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA July 2004 

U.S. EPA July 2004 

Professional Judgement 

USEPA May 1993,2005 

USEPA, May 1993,2005 

U.S. EPA May 1993 

Prafessional Judgement 

U.S. EPA July 2004 

U.S. EPA July 2004 

U.S. EPA July 2004 

U.S. EPA July 2004 

US. EPA May 1993 

US. EPA December 1989 

U.S. EPA December 1989 

CTE 

Value 

Maximum 

1.4 

234 

7 

NA 

70 

25,550 

2.555 

Maxtmum 

18,000 

chemical-specific 

1 

7 

NA 

234 

025 

chemical-specaic 

chemical^pecllic 

chemical-specific 

chemical-Gpeceic 

70 

25,550 

2,555 

CTE 

Rattonale/ 

Reference 

U.S. EPA, December 2002 
U.S. EPA, May 1993 

U3. EPA May 1993 

U.S. EPA May 1993 

NA 

U.S. EPA May 1993 

U.S. EPA December 1989 

U.S. EPA December 1989 

U.S. EPA December 2002 
U.S. EPA July 2004 

U.S. EPA July 2004 

Professionai Judgement 

U.S. EPA May 1993 

NA 

U.S. EPA May 1993 

Professional Judgement 

U.S. EPA, July 2004 

U.S. EPA July 2004 

a s . EPA. July 2004 

U.S. EPA July 2004 

U.S. EPA May 1993 

U.S. EPA December 1989 

U.S. EPA December 1989 

Intake Equation/ 

Model Name 

Ingestion CDI (mgfltg/day) = 

QvumTMK EFx H> 
BWxAT 

CDI = Chronk: Daily Intake 

USEPA, December 1989 

The equations and parameters for 

for estimating DAevent and the chemteal-

specifk: dermally abscxtied dose from 

water (DAD) are pravkied in Section 62.4.4 

of the text 

USEPA, July 2004 

Dailv Intake Caiculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dennal Intake = (A x EV x ED x EF) / (BW x AT) 

Non-Mutaoenlc Chemicals 
Cancer Ingestion Intake(RME) = 9.39E-03 

Cancer Demial Intake(RME) = 8.45E-K)1 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 3.91 E-03 

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03 
Cancer Dermal Intake (Ages 6-16) - RME = 3.52E+01 

Cancer Dennal Intake (Ages 17-30) - RME = 4.93E-K)1 

Non-carcinogenic Chemicals 
Noncancer Ingestion Intake(RME) = 2.74E-02 

Noncancer Dennal Intake(RME) = 2.47E-I-02 

Cancer Ingestion Intake(CTE) = 1.28E-03 
Cancer Demnal Intake(CTE) = 1.65E-f01 

Noncancer Ingestion Intake(CTE) = 1.28E-02 
Noncancer Dennal Intake(CTE) = 1.65E-t02 

Table 4-14 7-14 8-14 Site 21 GW residential adult-RME 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXilMUM EXPOSURE (Ritf E — FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAICES, ILLINOIS 

02/02/11 

REFERENCES: U.S. EPA, July 2004 
DERMAL COrOTACT: 
DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x OF 

FOR ORGANICS: IF tevent <t*. DAevent = 2FAxKpxCxCFx(6Txtevent/3.1416)" 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KGA3AY) IF tevent > t*. DAevent = F A x K p x C x C F x ((tevent/(1 + B)) -i- (2T x ((1 •»-3B+3B )̂/(1 + Bf))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM^/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM^) WHERE: FA - FRACTION ARSORBED (DIMENSIONLESS) 
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED = EXPOSURE DURATION (YEARS) C = CONCEN1 RATION OF CHEMICAL IN WATER (MGJL) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT) 
BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1L/1000 CM') 
AT = AVERAGING TIME (DAYS) , t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENTT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

BAP EQUIVALENT (FULL DL) 
TCDD TEQs (FULL DLs) 
PENTACHLOROPHENOL 
BENZENE 
TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC SURRC JGATt 
ARSENIC 
CADMIUM 
COBALT 
IRON 
MANGANESE 

GW CONC. 
(mgfl.) 

0.00006146 
1.23E-08 

0.0078 
0.00096 
0.00085 
0.00002 
0.007261 
0.00345 
0.0153 

34 
5.4 

ORGANIC OR 
INORGANIC? 

0 
o 
0 
0 
o 
0 
i 
i 

t*{HR) 

1.17E-I01 
3.01E-f01 
1.38E-f01 
7.00E-01 
2.18E-M)0 
1.10E-K01 

tevent 

3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 

T(HR) 

2.69E-K)0 
6.82E-HO0 
3.30E-1-00 
2.90E-01 
9.10E-01 
4.57E-I-00 

Kp (CM/HR) 

7.01 E-01 
8.10E-01 
3.90E-01 
1.50E-02 
3.30E-02 
1.10E-02 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 

B 

4.27E-I-00 
5.60E-I-00 
2.50E-^O0 
1.00E-01 
2.00E-01 
1.00E-01 

FA 

1 
0.5 
0.9 
1 
1 

0.9 
1 
1 
1 
1 
1 

DAevent 

1.12E-07 
2.07E-11 
7.90E-06 
1.23E-08 
4.25E-08 
6.72E-10 
2.40E-09 
1.14E-09 
5.05E-09 
1.12E-05 
1.78E-06 



TABLE 7.14 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenano Timeframe Future 
Medium Gnsundwater 
Exposure Medium Groundwater 
Exposure Point Entire Site 
Receptor Population Resident 
Receptor Age Adult 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concem 

BAP EQUIVALENT (FULL DI 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 

DELTA-BHC (ALPHA-BHC S 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

BAP EQUIVALENT (FULL DI 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 

DELTA-BHC (ALPHA-BHC S 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

Medium 

EPC 

Value 

6 1 E-05 

1 2E-08 

7 8E-03 

9 6E-04 

8 5E.04 

2 0E-05 

7 3E-03 

3 5E-03 

1 5E-02 

3 4E+01 

5 4E+00 

6 1 E-05 

1.2E-08 

7 8E-03 

9 6E-04 

8 5E-04 

2 0E-05 

7 3E-03 

3 5E-03 

15E-02 

3 4E+01 

5 4E+00 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 
Value 

6 15E-05 

1 23E-08 

7 80E-03 

9 60E-04 

8 50E-04 

2 OOE-05 

7 26E-03 

3 45E-03 

1 53E-02 

3 40E+01 

5 40E+00 

6 15E-05 

1 23E-08 

7 80E-03 

9 60E-04 

8 SOE-04 

2 OOE-OS 

7 26E-03 

3 45E-03 

1 53E-02 

3 40E+01 

5 40E+00 

Route 

EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC 
Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(NorvCancer) 

1 7E-06 

3 4E-10 

2 1E-04 

2 6E-0S 

2 3E-05 

5 5E-07 

2 0E-04 

9 5E-05 

4 2E-04 

9 3E-01 

15E-01 

(2) 

(2) 

(2) 

3 0E-06 

10E-05 

17E-07 

5 9E-07 

2 8E-07 

12E-06 

2 8E-03 

4 4E-04 

Intake 

(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^iay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg*g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

8 OOE-03 

3 OOE-04 

1 OOE-03 

3 0E-04 

7 0E-01 

4 70E-O2 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

8 OOE-03 

3a0E-O4 

2 50E-05 

3 00E-04 

7 OOE-01 

1 88E-03 

Reference 

Dose Units 

mg/kg-day 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

3 OOE-04 

5 OOE-03 

5 OOE-04 

3 0E-04 

7 0E-01 

4 70E-O2 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

3 OOE-04 

5 OOE-03 

2 50E-05 

3 OOE-04 

7 00E-01 

1 88E-03 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Patliways 

Hazard 

Quotient 

NA 

3 4E-01 

4 3E-02 

6 6E-03 

2 3E-03 

6 8E-05 

6 6E-01 

9 5E-02 

1 4E+00 

1 3E+00 

3 1E+00 

T.OEtOO 

NA 
NA 

NA 

7 6E-04 

1 OE-03 

2 IE-OS 

2 0E-03 

1 1E-02 

4 1 E-03 

4 OE-03 

2 3E-01 

2.6E-01 

7 
(1) Specify Medium-Specrfic (M) or Route-Specific (R) EPC selected for hazard calculation 

(2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA dermal uptake model from water 

NA = Not assessed for this pathway 



TABLE a i 4 - REASONABLE MAXIUUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDEIfTS TO GROUNDWATER 

SffE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure 
Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FUa 

TCDD TEQs (FUa DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

BAP EQUIVALENT (FULL 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

Medium 
EPC 
Value 

6.1 E-05 

1.2E-08 

7.8E-03 

9.6E-04 

8.5E-04 

2.0E-O5 

7.3E-03 

6.1 E-05 

1.2E-08 

7.eE-03 

9.6E-04 

8.5E-04 

2.0E-05 

7.3E-03 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 
EPC 
Value 

6.15E-05 

1.23E-08 

780E-03 

9.60E-04 

8.50E-O4 

2.0OE-O5 

7.26E-03 

6.15E-05 

1.23E-08 

7.80E-O3 

9.60E-O4 

8.50E-04 

2.00E-05 

7.26E-03 

Route 
EPC 
Unhs 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected 
for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

lntal(e 
(Caruser) 

1.1 E-06 

1.2E-10 

7.3E-05 

g.0E-06 

8.0E-06 

1.9E-07 

6.8E-05 

(2) 

(2) 
(2) 

1.0E-06 

3.6E-06 

5.7E-08 

2.0E-07 

Intake 
(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day . 

Cancer Sk>pe 
Factor 

7.30E-K)0 

1.50E-fO5 

4.00E-01 

5.50E-02 

5.40E-01 

6.30E-tO0 

LSOE-tOO 

7.30E-tO0 

1.50E+05 

4.00E-01 

5.50E-02 

5.40E-01 

6.30E-fO0 

1.50E-fO0 

Cancer Sk>pe 
Factor Units 

(mg/kg-day)"' 

(mgfltgKJay)' 

(mg/kg<lay)"' 

(mg/kg-day)"'' 

(mg/kg-day)"' 

(mg*j<lay)"' 
(mg/kg-day)"' 

(mg/kgday)"' 

(mg/kg-day)"' 

(mg/kg<lay)"' 

(mg/kg<lay)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kgHlay)"' 

Total Risk Across All Exposure Routes/Patliways 

Cancer 
Risk 

7.7E-06 

1.7E-05 

2.9E-05 

S.OE-07 

4.3E-06 

1.2E-06 

1.0E-04 

1.6E-04 

NA 

NA 

NA 

5.7E-08 

1.9E-06 

3.6E-07 

3.0E-O7 

2.7E-06 

1.7E-04 



B i B 

TABLE 4.14a 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO GROUNDWATER 
SUE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Populatton: Reskient 
Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Dermal 

Parametei 

Code 

• Cgw 
IRgw 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Cgw 

A 

DAevent 

EV 

ED 

ED 

EF 

t»n. 

t* 

T 
B 

Kp 
BW 

AT-C 

AT-N 

Parameter Definltton 

Chemical Concentraton in Groundwatar 

Water Ingestion Rate 

Exposure Frequency 

Exposure ISuraSon (Age 6-16) - RME 

Exposure Duratton (Age 17-30) - RME 

BodyWeig^ 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentrstcn in Gtoundwater 

Skin Surface Area 

Absort>ed Dose per Event 

Event Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Exposure Frequency 

Duration of Event 

Time to reach steady state 

Lag Tune 

Bunge Model Constant 

Penneal)aity Coeffkaent from Water 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (NorvOancer) 

UnHs 

mg/L 

L/day 

days/year 

years 

years 

î g 
days 

days 

mg/L 

cm* 

miycm'-event 
event/day 

years 

years 

days^aar 

hour/event 

hour/event 

hour/event 

dimensionless 

cm/hour 

kg 
days 

days 

RME 

Value 

Maximum 
2 

350 

10 

14 

70 

25,550 

8,760 

Maximum 
18,000 

chevnlcal-speclfic 

1 

ID 

14 

350 

0.33 

chemical-specific 

chemical-specific 

chemical-specilic 

chemlcal«pedfic 

70 

25,550 

8,780 

RME 

Rational^ 

U.S. EPA, December 2002 
U.S. EPA, May 1993 

U.S. EPA, May 1993 

USEPA May 1993,2005 

USEPA, May 1993,2005 

U.S. EPA, May 1993 

U.S. EPA December 1989 

U.S. EPA December 1989 

U.S. EPA December 2002 

U.S. EPA July 2004 

U.S. EPA July 2004 

Professional Judgement 

USEPA May 1993.2005 

USEPA May 1993,2005 

U.S. EPA May 1993 
r̂ofessJonsiIJudQenrant 

U.S. EPA. July 2004 

U.S. EPA July 2004 

U.S. EPA July 2004 

U.S. EPA July 2004 

U.S. EPA May 1993 
U.S. EPA December 1989 

U.S. EPA December 1989 

CTE 

Value 

Maximum 
1.4 

234 

7 

NA 

70 

25,550 

2.555 -

Maxftnum 

18,000 

chembal-specaic 

1 

7 

NA 

234 

0.25 

chemlcatspecilic 

chemical-spedlic 

chem'cal-specilic 

70 

25550 

2355 

CTE 

RaHonale/ 

Reference 

a s . EPA December 2002 
U.S. EPA May 1993 

U S. EPA May 1993 

U.S. EPA May 1993 

NA 

U.S. EPA May 1993 

U.S. EPA December 1989 

U.S. EPA. December 1989 

U.S. EPA, December 2002 
U.S. EPA Jidy 2004 

U.S EPA July 2004 

PiDfessanal Judgement 

US. EPA May 1993 

NA 

U.S. EPA May 1993 

Piofessbnal Judgement 

U.S. EPA July 2004 

U.S. EPA, Juhf 2004 

U.S. EPA July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA December 1989 

U.S. EPA December 1989 

Intake Equation/ 

Model Name 

Ingestion CDI (mg'kg/day) -

SasuUaflw.x EF?< P? 
BWXAT 

CDI = Chronic Daily Intake 

USEPA. December 1969 

The equations and parameters for 

for estimating DAevent and the chemical-

spedfic dermally alisortied dose from 

water (DAD) are provided in Section 6.2.4.4 

of tiie text. 

USEPA July 2004 

Daily Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dennal Intake = (A x EV x ED x EF) / (BW x AT) 

Non-Mutagenic Chemicals 
Cancer Ingestion Intake(RME) = 9.39E-03 

Cancer Demial Intake(RME) = 8.45E-K)1 
Cancer Ingestion Intake(CTE) = 1.28E-03 

Cancer Dermal Intake(CTE) = 1.65E-1-01 

Mutagenic Chemicals 
Ccincer Ingestion Intake (Ages 6-16) - RME = 3.91 E-03 

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03 
Cancer Demnal Intake (Ages 6-16) - RME = 3.52E-1-01 

Cancer Dermal Intake (Ages 17-30) - RME = 4.93E+01 

Non-carcinogenic Chemicals 
Noncancer Ingestion Intake(RME) = 2.74E-02 

Noncancer Dermal Intake(RME) = 2.47E-f02 
Noncancer Ingestion lritake(C7E) = 1.28E-02 

Noncancer Dennal lntake(CTE) = 1.65E-f02 

Table 4-14a 7-14a 8-14a Site 21 GW residential adult-CTE 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL COtiTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) — FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES. ILLINOIS 

02/02A11 

REFERENCES: U.S. EPA. July 2004 
DERMAL CONTACT: 
DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*. DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)°* 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t*, DAevent = F A x K p x C x C F x ((tevent/(1 -i- B)) -i- (2T x ((1 +3B+3B^)/(1 * B)*))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM^/EVENT) 

A = SKIN SURFACE AREA AVAIUBLE FOR CONTACT(CM^) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS) 
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG4.) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT) 
BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1 L/1000 CM )̂ 
AT - AVERAGING TIME (DAYS) t* = TIME IT TAKER TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

BAP EQUIVALENT (FULL DL) 
TCDD TEQs (FULL DLs) 
PENTACHLOROPHENOL 
BENZENE 
TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC SURRC JGATt 

lARSENIC 
CADMIUM 
COBALT 
IRON 
MAfJGANESE 

GW CONC. 
(mgA.) 
0.06146 

1.23E-08 
0.0078 

0.00096 
0.00085 
0.00002 
0.007261 
0.00345 
0.0153 

34 
5.4 

ORGANIC OR 
INORGANIC? 

O 

o 
o 
o 
o 
0 

i 
i 
i 
i • 

i 

t*(HR) 

1.17E-h01 
3.01E-i^1 
1.38E-H01 
7.00E-01 
2.18E-tO0 
1.10E-^O1 

tevent 

2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 

T(HR) 

2.69E-^O0 
6.82E-IO0 
3.30E-H00 
2.90E-01 
9.10E-01 
4.57E-IO0 

Kp (CMft4R) 

7.01 E-01 
8.10E-01 
3.90E-01 
1.50E-02 
3.30E-02 
1.10E-02 
1.OOE-03 
1.OOE-03 
1.OOE-03 
1.OOE-03 
1.OOE-03 

B 

4.27E-fO0 
5.60E-IO0 
2.50E-H00 
1.OOE-01 
2.00E-01 
1.OOE-01 

FA 

1 
0.5 
0.9 
1 
1 

0.9 
1 
1 
1 
1 ' 
1 

DAevent 

9.77E-05 
1.80E-11 
6.87E-06 
1.07E-08 
3.70E-08 
5.85E-10 
1.82E-09 
8.63E-10 
3.83E-09 
8.50E-06 
1.35E-06 



TABLE 7.14a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 21-BUILDING 1617 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe Future 
Medium Groundwater 
Exposure Medium Groundwater 
Exposure Point Entire Site 
Receptor Population Resident 
Receptor Age Adult 

Exposure 
Route 

ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FUU Dt 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

BAP EQUIVALENT (FULL DI 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

Medium 
EPC 

Value 

61 e-05 

1 2E-08 

7SE-03 

9 6E-04 

8 5E-04 

2 0E-05 

7 3E-03 

3 5E-03 

15E-02 

3 4E+01 

5 4E+00 

6 1 E-05 

12E-08 

7 8E-03 

9 6E-04 

8 5E-04 

. 
2 0E-05 

7 3E-03 

3 5E-03 

15E-02 

3 4E+01 

5 4E+00 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 
EPC 

Value 

615E-05 

1 23E-08 

7 80E-03 

9 60E-04 

8 50E-04 

2a0E-05 

7 26E-03 

3 45E-03 

153E-02 

3 40E+01 

5 4aE+00 

615E-05 

1 23E-08 

7 80E-03 

9 60E-04 

8 50E-04 

2 OOE-05 

7 26E-03 

3 45E-03 

1 53E-02 

3 40E+O1 

5 40E+00 

Route 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Non-Cancer) 

7 9E-07 

1 6E-10 

10E-04 

12E-05 

1 1E-05 

2 6E-07 

9 3E-05 

4 4E-05 

2 0E-O4 

4 4E-01 

6 9E-02 

(2) 

(2) 

(2) 
18E-06 

5 1E-06 

g6E-08 

3 0E-O7 

14E-07 

6 3E-07 

1 4E-03 

2 2E-04 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

1 OOE-09 

5 OOE-03 

4 OOE-03 

100E.02 

8 OOE-03 

3 OOE-04 

1 OOE-03 

3 0E-O4 

7 0E-01 

4 70E-02 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

8 OOE-03 

3 OOE-04 

2 50E-05 

3 OOE-04 

7 OOE-01 

1 88E-03 

Reference 
Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Total Hazard Index Across All Exp 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

osure Routes/Pathways , 

Hazard 
Quotient 

NA 

1 6E-01 

2 0E-02 

3 1 E-03 

1 1E-03 

3 2E-05 

31 E-01 

4 4E-02 

6 5E-01 

6 2E-01 

1 6E+00 

3.E+00 

NA 
NA 

NA . 

4 4E-04 

61E-04 

12E-05 

1 OE-03 

5 7E-03 

2 1 E-03 

2 OE-03 

12E-01 

1.3E-01 

3 
(1) Specify Medium-Specrfic (M) or Route-Specific (R) EPC selected for hazard calculation 

(2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA demial uptake model from water 

NA = Not assessed for this pathway 



TABL£ 8.14a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SHE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure 
Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZFNE 

TETRACHLOROETHYLEN 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

BAP EQUIVALENT (FUai 

TCDD TEQs (FUa DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

Medium 
EPC 

Value 

6.1 E-05 

1.2E-08 

7.8E-03 

9.6E-04 

8.5E-04 

2.0E-05 

7.3E-03 

6.1 E-05 

1.2E-08 

7.8E-03 

g.6E-04 

8.5E-04 

2.0E-O5 

7.3E-03 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 
EPC 
Value 

6.15E-05 

1.23E-08 

7.80E-03 

g.60E-04 

8.50E-O4 

2.00E-05 

7.26E-03 

6.15E-05 

1.23E-08 

7.80E-03 

9.60E-04 

8.50E-04 

2.00E-05 

7.26E-03 

Route 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected 
for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

7.9E-08 

1.6E-11 

1.0E-05 

1.2E-06 

1.1 E-06 

a6E-08 

9.3E-06 

(2) 

(2) 
1.1E-04 

1.8E-07 

6.1 E-07 

9.6E-09 

3.0E-08 

Intake 
(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 
Factor 

7.30E+00 

1.50E-fO5 

4.00E-01 

5.50E-O2 

5.40E-01 

6.30E-fO0 

1.50E-tOO 

7.30E•̂ O0 

1.50E+05 

4.00E-01 

5.50E-O2 

5.40E-01 

6.30E-tO0 

1.50E-tO0 

Cancer Slope 
Factor Units 

(mg/kg^lay)'^ 

(mg/kgKlay)'' 

(mg^ig-day)"' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mgrttg<lay)-' 

(mg%day)"' 

(mg'kgKlay)"' 

(mg/kg-day)"' 

(mg/kgKlay)-' 

(mg/kg-day)'' 

(mg^g^lay)"' 

(mg/kgday)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

5.BE-07 

2.4E-06 

4.0E-06 

6.8E-08 

5.9E-07 

1.6E-07 

1.4E-05 

2.2E-(e 

NA 

NA 

NA 

9.7E-09 

3.3E-07 

6.1 E-08 

4.5E-08 

4.4E-07 

2J2E-05 



TABLE 4-15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES 

SHE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenark) Timefiame: Future 

Medium: Groundvteter 

Exposure Medium: Air 

Fxposure Route 

Inhalation 

Receptor Population 

Resklents 

Receptor Age 

Adutt 

Exposure Point 

Site 21 GW 

Parameter 
Code 

S 

IRsh 

EF 

K 

ED 

BW 

Ra 

CF 

Ds 

Dt 

AT-C 

AT-N 

Parameter Deflnltton 

Volatile Ctiemical Generation Rate 

Inhalation Rate of volatiles In shower 

Exposure Frequency 

Mass Transfer Coefficient 

Exposure Duration 

Body Weight 

Air Exchange Rate 

Conversion Factor 

Shower Duration 

Total Time in Bathroom 

Averaging Time (Cancer) 

Averaging Time (Noncancer) 

Value 

Derived 

0.6 

350 

Derived 

24 

70 

0.017 

60 

15 

20 

25550 

6760 

Units 

mg/m3-min shower 

m3/hr 

days/year 

min 

years 

kg 

min-1 

min/hr 

min 

min 

days 

days 

Ratksnale/ 
Reference 

Foster&ChrostowsW 1987 

U.S. EPA, 1991 

U.S. EPA, 1991 

Foster&Chrostowski 1987 

U.S. EPA. 1991 

U.S. EPA, 1991 

Foster&Chrostowski 1987 

U.S. EPA. 2004 

Professional judgement 

U.S. EPA. 1989 

U.S. EPA ,1989 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

S y l R s h x K y ^ F x E D 
B W x A T x R a x C F 

K = Ds -t- exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra 1 

. 

Sources 
U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/54Q/1-86/060. 

U.S. EPA. 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Fmal. 

U.S. EPA, 2004: Risk Assessment GuMance for Superfund (Pan E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA^4Q/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organk: Contaminants in the Shower. 

0 

Unit Intake Calculations ^calculates a dose of ma/ka-dav that Is more consistent with Fostw/ChrostowsM modeD 

Inhalation Intake = (IRsh x EF x ED)/(BW x AT x Ra x CF) 

Cancer Inhalation Intake = 2.82E-03 Noncancer Inhalation Intake = 8.22E-03 

« • 
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Shower-RME 

« • 

Volatilization From Sliowering 
Source: Foster & Chrostowsid, 1987. 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: 
Receptor Population: 
Receptor Age: Adult 

SWMU 3 -
Residents 
Adult 

Old Jeep Trail 

Parameter 
Ra 
Ds 
Dt 
Fr 
Sv 
ts 
d 
T1 
Ts 
ml 
ms 
K 

Value 
0.0167 

15 
20 
10 
12 
2 
1 

293 
320 

0.982 
0.616 

2.79 

Definition 
air exchange rate, (min'^) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (L/min) 
shower room air volume, (m^) 
shower dropler drop time, (sec) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (K) 
water viscosity at T l , (cp) 
water viscosity at Ts, (cp) 
mass transfer coefficient, (min) 

Error in Calcs? No = 0, Yes > 0 

Chemical 

BENZENE 
TETRACHLOROETHYLE 

Cw 
(ugA.) 
0.960 
0.85 

Volatile 

Y 
Y 

MW 
(g/mole) 
7.81E-f01 
1.66E-I02 

H 
(atm-mVmo 

5.56E-03 
1.84E-02 

ICI 
(cm/hr) 
15.01 
10.30 

Kg 
(cm/hr) 
1440.23 
988.38 

KL 
(cm/hr) 

1.44E-f01 
1.02E-f01 

Kal 
(cm/lir) 

1.90E-I-01 
1.34E-h01 

Cwd 
mg/L 

4.50E-04 
3.06E-04 

S 

3.75E-04 
2.55E-04 

S x K 

1.05E-03 
7.12E-04 

S x K 

1.05E-03 
7.12E-04 

^ 
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TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Adult Reskient 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

BENZENE 
I blHACHLOROETHYLENE 

(total) 

Medium 
EPC 

Value 

9.60E-01 
8.50E-01 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SXK)' 

1.OE-03 
7.1 E-04 

Route 
EPC 
Units 

mg/m'' 
mg/m^ 

EPC 
Selected 

for Hazanl 
Caknilation 

R 
R 

Intake 
(Non-Cancer) 

8.6E-06 
5.9E-06 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg-day 

Inhalation 
Reference 

Dose 

0.0086 
0.077 

Reference 
Dose 
Units 

mg/kg-day 
mg/kg-day 

Total Hazard Index Across Ail Exposure Routes/Pathways 

Quotient 

1.OE-03 
76E-05 

1.0SE-03 

0.001 
' S = Volatile Chemnal Generation Rate. K = Mass Transfer Coefficient 

Table 4-15 7-15 8-15 Site 21 GW shcwer res adult-RME Table7.15 2/2/2011 10:04 AM 



TABLE B.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISK 

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Sceneirio TImefrjime: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Adutt Resident 
Receptor Age: Adult 

Fxposure 
Route 

Inlialation 

Ctiemteal 
of Potential 

Concem 

BEN7FNE 
TETRACHLOROETHYLENE 

(total) 

Medium 
EPC 
Value 

9.60E-01 
8.50E-01 

Mediwn 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

1.05E-03 
7.12E-04 

Route 
EPC 
Units 

mg/m 
mg/m' 

EPC Selected 
for Risk 

Cakailation^ 

R 
R 

Intake 
(Cancer) 

2.9E-06 
2.0E-06 

Intake 
(Cancer) 

Untts 

mg/kg-day 
mg/kg-day 

Inhalation 
Cancer Sk)pe 

Factor 

2.7E-02 
2.1 E-02 

CSR 
Units 

(mg/kg-day)"' 
(mg/kg-day)' 

Total Risic Across All Exposure Routes/Pathways 

Cancer 
Risk 

8.0E-08 
4.1 E-08 

1.2E-07 
1.2E-07 

' S = Volatile Chemk:al Generation Rate. K = Mass Transfer Coefficient 

^ Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazanl calculation. 

Table 4-15 7-15 8-15 Site 21 GW shower res adult-RME TableS.IS 2/2/2011 10:04 AM 



TABLE 4.15a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

SrTE21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route 

Inhalation 

. ., , 

Receptor Population 

Residents 

Receptor Age 

Adult 

Exposure Point 

Site 21 GW 

Parameter 
Code 

S 

IRsh 

EF 

K 

ED 

BW 

Ra 

CF 

Ds 

Dt 

AT-C 

AT-N 

Parameter Definition 

Volatile Chem teal Generation Rate 

inhalation Rate of volatiles in shower 

Exposure Frequency 

Mass Transfer Coefficient 

Exposure Duration 

Body Weight 

Air Exchange Rate 

Converskan Factor 

Shower Duration 

Total Time in Bathroom 

Averaging Time (Cancel 

Averaging Time (NorKancer) 

Value 

Derived 

0.6 

234 

Derived 

7 

70 

0.016666667 

60 

10 

15 

25550 

2555 

Untts 

mg/m3-min shower 

m3/hr 

days/year 

min 

years 

kg 

min-1 

min/hr 

min 

min 

days 

days 

Rationale/ 
Reference 

Foster&Chrostowski 1987 

U.S. EPA. 1991 

U.S. EPA, 1991 

Foster&Chrostowski 1987 

U.S. EPA, 1991 

U.S. EPA, 1991 

Foster&Chrostowski 1987 

U.S. EPA. 2004 

Professkinai judgement 

U.S. EPA, 1989 

U.S. EPA ,1989 

Intake EquatiorV 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

S x I R s h x K x E F x E D 
BWxATxRaxCF 

K = Ds -1- exp(-Ra x Dt)^te - [exp(Ra) x (Ds-Dt)]/Ra 

Sources 
U.S. EPA, 1989: Risk/\ssessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Rnal. 

U.S. EPA, 2004: Risk /Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dennal Risk Assessment) Rnal. EPA/540/R/gg/005. 

Foster. SA. and P.C. Chrostowski. 1987. Inhalation Exposure to Volatile Organic Contaminants in ttie Shower. 

0 
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Shower-CTE 

Volatilization From Showering 
Source: Foster & Chrostowski, 1987. 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point Site 21 GW 
Receptor Population: Residents 
Receptor Age: Adult Adult 

Parameter 
Ra 
Ds 
Dt 
Fr 
Sv 
ts 
d 
T1 
Ts 
m1 
ms 
K 

Value 
0.0167 

10 
15 
10 
12 
2 
1 

293 
320 

0.982 
0.616 

1.53 

Definition 
air exchange rate, (min'^) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (L/min) 
shower room air volume, (m^ 
shower dropler drop time, (sec) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (K) 
water viscosity at T l , (cp) 
water viscosity at Ts, (cp) 
mass ti-ansfer coefficient, (min) 

Error in Calcs? No = 0, Yes > 0 

« • 

Chemical 

BENZENE 
TETRACHLOROETHYLE 

Cw 
(ug/L) 
0.960 
0.85 

Volatile 

Y 
Y 

MW 
(g/mole) 
7.81E-I-01 
1.66E-I-02 

H 
(atm-mVmo 

5.56E-03 
1.84E-02 

Kl 
(cm/hr) 
15.01 
10.30 

Kg 
(cm/hr) 
1440.23 
988.38 

KL 
(cm/hr) 

1.44E-4-01 
1.02E+01 

Kal 
(cm/hr) 

1.90E-I-01 
1.34E+01 

Cwd 
mg/L 

4.50E-04 
3.06E-04 

S 

3.75E-04 
2.55E-04 

S x K 

5.72E-04 
3.89E-04 

S x K 

5.72E-04 
3.89E-04 

Pagel 
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TABLE 7.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Site 21 GW 
Receptor Population: 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

BENZENE 
TETRACHLOROETHYLENE 

(totaQ 

Medium 
EPC 
Value 

9.60E-01 
8.50E-01 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

5.7E-04 
3.9E-04 

Route 
EPC 
Units 

mg/m'' 
mgfm' 

EPC 
Selected 

for Hazard 
Calculation 

R 
R 

Intake 
(Non-Cancer) 

3.1 E-06 
Z1E-06 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg-day 

Inhalation 
Reference 

Dose 

0.0086 
0.077 

Reference 
Dose 
Units 

mg/kg-day 
mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

3.7E-04 
2.8E-0S 

3.94E-04 

0.0004 

• • 

' S = Volatile Chem'ical Generation Rate. K = Mass Transfer Coefficient 

^ 
Table 4-15a 7-15a 8-15a Site 21 GW shower res adult-CTE Table7.15a 2/2/2011 10:07 AM 



TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISK 

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SITE 21-BUILNNQ 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: >Ur 
Exposure Point Entire Site 
Receptor Population: Adidt Resident 
Receptor Age: Adult 

• • 

Exposure 
Route 

Inhalation 

Chemkal 
of Potential 

Concem 

BENZENE 
TETRACHLOROETHYLENE 

(totaQ 

Medium 
EPC 
Value 

9.60E-01 
8.50E-O1 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

5.72E-04 
3.89E-04 

Route 
EPC 
Units 

mg/m"* 
mg/m^ 

EPC Selected 
for Risk 

Cateulation (1) 

Intake 
(Cancer) 

3.1 E-07 
i1E-07 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg-day 

Inhalation 
Cancer Slope 

Factor 

2.7E-02 
2,1 E-02 

CSR 
Units 

(mg/kg-day)"' 
(mg/kg-day)"' 

, 
Total R Sic Across Ail Exposure Routes/Pathways 

Cancer 
Risk 

8.6E-09 
4.4E-09 

1.3E-08 
1.3E-08 

S = Volatile Chemkal Generation Rate. K = Mass Transfer Coeffteient 

«i 
Table 4-15a 7-15a 8-15a Site 21 GW shower res adult-CTE Table8.15a 2/2/2011 10:08 AM 



TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SrrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medum: SdH 
E:qx]sure MedliHn: Surface Soil 
Exposure Point Entire Site 
Receptor Populatnn: ResUent 
Receptor Age: Child 

Route 

Ingestion 

Dermal 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemical Concentration in Soil 

ingestion Rate of Soil 

Fraction Ingested 

Exposure Frequency 

Exposure Duration (Age 0-2) - RME 

Exposure Duration (Age 3-6) - RME 

Conversion Factor 

Body Weight 

Averasng Time (Cancer) 
Averaging Time (Non-Cancer) 

Chem'ical Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dermal At)sorplk>n Factor (SoTid) 

Exposure Frequency 

Exposure Duration (Age 0-2) - RME 

Exposure Duration (Age 3-6) - RME 

BodyWeigN 

Averaffng Time (Cancer) 
Averagng Time (tton-Cancer) 

Units 

mg/kg 

mg'day 

unitlBss 

days/year 

years 

years 

kgMig 

kg 

days 
days 

mg'kg 

kg/mg 

cmVday 

mg/cm 

unitiess 

days/year 

years 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

200 

1 

350 

2 

4 

1.0E-06 

15 

25.550 
2,190 

95% UCL or Max 

1.0E-06 

asoo 
0.2 

chemical spedTic 

350 

2 

4 

15 

25,550 
2,190 

RME 

Rat ional^ 

Reference 

USEPA Deceml>er 2002 

USEPA. May 1993 

USEPA. May 1993 

USEPA. May 1993 

USEPA May 1993,2005) 

USEPA ktey 1993. 2005) 

USEPA Deconber 1989 

USEPA, May 1993 

USEPA, Decemlwr 1989 

USEPA, Oecanl>er 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA. July 2004 

USEPA. July 2004 

USEPA. July 2004 

USEPA May 1993 

USEPA. May 1993,2005) 

USEPA May 1993,2005) 

USEPA, May 1993 

USEPA, Decamber 1989 

USEPA December 1989 

CTE 

Value 

Mean 

100 

1 

234 

2 

NA 

1.0E-06 

15 

25,550 

730 

Mean 

1.0E-06 

2.800 

0.04 

chemical spedfk: 

234 

2 

NA 

15 

25,550 
730 

CTE 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

NA 

USEPA. December 1989 

USEP/^ May 1993 

USEPA. December 1989 

USEPA, December 1989 

USEP^ May 1993 

USEPA. December 1989 

USEPA. July 2004 

USEPA. July 2004 

USEPA, JuV 2004 

USEPA. May 1993 

USEP/^ May 1993 

NA 

USEP/k. May 1993 

USEPA, December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingestion Intake (mg/kg/day) = 

CsoHxIRxFixEFxEDxCF 

SWxAT 

U.S. EPA. Deoxnber 1989 

Dermal Intake (mg/kg/day) = 

CsaS l< CF X 5A X i>F X AB5 X PF.;( H?, 

BWxAT 

U.S. EPA, December 1989 

Unit lntai<e Calculations 
Ingestion Intake = (IR x Fi x EF x ED x Ci=) / (BW x AT) 
DemnaJ Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mutaoenic Chemicals 
Cancer Ingestion Intake (Ages 6-30) - RME = 1.10E-06 

Cancer Demial Intake (Ages 6-30) - RME = 3.07E-06 
Cancer Ingestion Intake 

Cancer Dermal Intake -
CTE=1.22E-07 
CTE=1.37E-07 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 0-2) - RME = 3.65E-07 
Cancer ingestion Intake (Ages 3-6) - RME = 7.31 E-07 

Cancer Dermal Intake (Ages 0-2) - RME = 1.02E-06 
Cancer Demnal Intake (Ages 3-6) - RME = 2.05E-06 

^ 

Non-carcinooenic Chemicals 
Noncancer Ingestion Intake - RME = 1.28E-05 

Noncancer Dennal Intake - RME = 3.58E-05 
Noncancer Ingestion Intake - CTE = 4.27E-06 

Noncancer Dermal Intake - CTE = 4.79E-06 

Table 4-16 7-16 8-16 Site 21 Surface Soil child Resident RME Table4.16 CR 



TABLE 7.16- REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES. ILLINOIS 

Scenario Timeframe: Future 
MecOum: Soil 

Exposure Medium: Surlace SoD 
Eiqxtsurs Point Entire Stte 
Receptor PopulBtion: Resident 
Receptor Age: CtilM 

Eifxisure 

Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL DL: 

AROCLOR 1260 

TCDD TEQs (FULL DU) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DU) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(totaO 

Medium 
EPC 
Value 

5.06E+O1 

7.20E-01 

3.3SE-05 

2.95E+04 

5i2E-vO0 

4.84E+01 

2.34E+02 

1.30E+O1 

1.63E+02 

1.77E+01 

8.35E-»02 

6.95E-f04 

i42E403 

8.98E-fO0 

2.57E+01 

5.06E+01 

7.20E-01 

a35E-05 

2.95E404 

5.22E400 

4.B4E.»01 

i34E402 

1.30E-tO1 

1.63E-»02 

1.77E+01 

8.35E+02 

6.95E-f04 

i42E+03 

B.9BE*tXi 

2.57E-HJ1 

Medium 
EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgfltg 

mg/kg 

mgflcg 

mgfltg 

mg/kg 

mg/kg 

mgfltg 

mgfltg 

mgrttg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

Route 
EPC 
Value 

5.06E-fO1 

750E-01 

3.35E-05 

2.95E+04 

5??F+00 

4.84E-f01 

2.34E-f02 

1.30E401 

1.63E-f02 

1.T7E+01 

8.35E->02 

6.gSE-»04 

Z42E-t03 

8.98E400 

2.S7E+01 

5.06E-^01 

7.20E-01 

3 35E-06 

^95E•>04 

5.22E-tO0 

4.84E-f01 

2.34E-»02 

1.30E-f01 

1.63E-f02 

1.77E-f01 

8.35E402 

6.95E-t04 

2.42E-fC3 

8.g8E-fO0 

2.57E-K»1 

Intake 
(Non-Canc8i) 

6.5E-04 

9.2E-06 

4.3E-10 

3.8E-01 

6.7E-05 

6.2E-04 

3.0E-O3 

1.7E-04 

2.1 E-03 

2.3E-04 

1.1 E-02 

8.9E-01 

31E-02 

1.1 E-04 

3.3E-04 

2.4E-04 

a6E-06 

3.6E-11 

5.2E-05 

4.7E-07 

Intake 
(Non-Cancer) 

Units 

mgfltg-day 

mgfltg-day 

mgfltg^Jay 

mgfltg-day 

mgrttg-day 

mgrttg^lay 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgrttg-day 

mgfltg^^ay 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mg/kg-day 

mg'kg-itay 
mgrttg-day 

mgfltg^tey 

mgrttg-day 

Reference 
Dose 

2.0E-05 

1.0E-09 

1.0E-tO0 

4.0E-04 

3.0E-O4 

^OE-01 

10E-C3 

3.0E-03 

3.0E-04 

4.0E-02 

7.DE-01 

4.7E-02 

3.0E-04 

g.OE-03 

aOE-05 

1.0E-09 

1.0E+00 

4.0E-04 

3.0E-04 

2.0E-01 

Z5E-05 

7.5E-05 

3.0E-04 

4.0E-02 

7.0E-01 

1.9E-03 

3.0E-04 

9.0E-03 

Dose Units 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg<lay 

mgfltg-day 

mgfltg-tlay 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

nfigfltg^lay 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

Refoionce 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentratton 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
QuotJent 

4.6E-01 

4.3E-01 

3.8E-01 

1.7E-01 

2.1E-hO0 

1.5E-02 

1.7E-01 

6.gE-01 

7.5E.01 

2.7E-01 

1.3E-»00 

6.6E-01 

asE-oi 
3.7E-02 

7.7E*«J 

1.8E-01 

3.6E-02 

17E-01 

1.9E-02 

4.1 E-01 

8 

<l» 

(1) Specify Medlunv-Specific (M) or Route-Specffic (R) EPC selected for hazard calcuiatioa 

Derma] /\t>sorption Fraction from SoiKABS) fUSEPA. July 20041: 

Dioxins/furans - 0.03 Arsenic - 0.03 Aioctor 1260 - 0.14 Cadmium - 0.001 

PAHs-0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 
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TABLE 8.16 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Soil 

Eiqaosure Medium: Surface Soil 
Exposure Point Entire Site 
Receptor Populatton: Reskient 
Receptor /kge: ChiM 

Exposure 

Route 

Ingestton 

Dennal 

Chemical 

of Potential 

Ct>nc»m 

BAP EQUIVALENT (FULL D U 

ARCXXJOR1260 

TCDD TEQs ( R n i . D U ) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVALENT (FULL D U 

AROCLOR 1260 

TCDD TEQs (FULL D U ) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 
Value 

5.06E-fO1 

7J20E-01 

3.35E-05 

2.95E-f04 

5??F-(00 

4.84E-rfl1 

i 3 4 E + 0 2 

1.30E-tO1 

1.63E-t02 

1.77E+01 

8.35E-«02 

6.95E^04 

2.42E.r03 

B.98E4O0 

2.57E+01 

S.06E+01 

7.20E-01 

3.35E-05 

2.95E+04 

5??E400 

4.B4E+01 

2.34E-|<)2 

1J0E+O1 

1.63E-I02 

1.7;E-t01 

8.35E-M32 

6.95E-»04 

2.42E+03 

8 98E+00 

Z57E-t01 

Medium 

EPC 
Units 

mgrttg 

mgrttg 

mgrttg 

mgfltg 

, mgflcg 

mgrttg 

mgrttg 

mgflcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgrtcg 

mgflcg 

mgrtcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

Route 

t P C 
Value 

5.06E-»01 

7.20E-01 

3.3SE-05 

i95E-t04 

5.?2E-tO0 
4* iE+01 
2.34E402 

1 .TOH+01 

1.63E+02 

1.77E+01 

8 3 5 E + 0 2 

6.95E404 

2.42E-f03 

8.98E-fO0 

2.57E+01 

5.06E+O1 

7.20E-O1 

335E-05 

2.95E-f04 

5 ? ? E + 0 0 

4.B4E+01 

2.34E.f02 

1.30E-»01 

1.63E+02 

1.77E+01 

« . . \ ' ; E + 0 2 

6.95E-»04 

2.42E+03 

8.9SE+00 

2.57E+01 

Route 

EPC 
Units 

mg/kg 

mgrtcg 

mgrtcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mg/kg 

mgfltg 

mgflcg 

mgflcg 

mgflcg 

mg/kg 

mgflcg 

mgfltg 

mgflcg 

mgflcg 

mg/kg 

mgfltg 

mgfltg 

mgfltg 

mg/kg 

mgfltg 

mgfltg 

mgfltg 

mgflcg 

mgfltg 

mgfltg 

mgfltg 

mgflcg 

EPC Selected 

f o r R s k 

Calculation (1) 

M 
M 
M 

M 
M 
M 

M 
M 

M 
M 

M 
M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

3.0E-04 

7.9E-07 

3.7E-11 

3.2E-02 

5.7E-06 

S.3E-0S 

i6E-04 
1.4E-05 
1JE-04 

1.9E-05 
9.2E-04 

7.6E-02 
2.7E-03 
9.8E-06 
2.8E-05 

1.1 E-04 

3.1E-07 

3.1E-12 

Ajse-os 

4.0E-08 

intake 

(Cancer) 

Units 

mgfltg-day 

mgflcg-day 

mgrtcg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgrtcg-day 

mgrttg-day 

mgflcg-day 

mgrtcg-day 

mgrttg-day 

mgrttg-day 

mgrtcg-day 

mgfltg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgflcg-day 

mgflcg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgfltg-day 

mgrtcg-day 

mgrtcg-day 

mgrttg-day 

mgflcg-day 

mgrtcg-day 

Cancer Stope 

Factor 

7 3 E + 0 0 

2.0E+00 

1.5E-f05 

1.5E+00 

7.3E+O0 

2.0E-IO0 

1.SE405 

1.5E400 

Cancer Slope 

Factor Units 

(mgrttg-day)' 

(mgflcg-day)"' 

(mgflcg-day)' 

(mgf l tg^ lay) ' 

(mgflcg-day)-' 

(mgflcg-day)"' 

(mgrtcgKtay)"' 

(mgrtcg-day)"' 

(mgflcg-day)' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgfltg-day)"' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgrtcg-day)"' 

(mgrttg-day)"' 

(mgflcg-day)' 

(mgrtcg^tay)"' 

(mgrtcg-day)' 

(mgrtcg<lay)-' 

(mgflcg-day)"' 

(mgflcg-day)"' 

(mgrtcg-day)' 

(mgrtcg-day)-' 

(mgrtcg-day)"' 

(mgrtcB-day)"' 

(mgrtcg-day)"' 

(mgrtcg-day)"' 

(mgrttg-day)"' 

(mgflcg-day)"' 

Cancer 

Risk 

??F-03 

1.6E-06 

5 i E - 0 6 

8.0E-05 

2.2E-03 

7.9E-04 

6J2E-07 

4.6E-07 

6.7E-06 

7.9E-04 

3XE-03 

• • 

(1) Specify Medium-Specific (M) or Route-Spedfic (R) EPC selected for risk calculation. 

Demnal Absorption Fractkin from SolKABSl flJSEPA. Julv 2004): 

Dioxins/furans - 0.03 Arsenic - 0.03 Aroctor 1260 - 0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dennal contact with soil. 
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H 
TABLE 4.16a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SriE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILUNOIS 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point Entire Site 
Receptor Populatkxi: Resident 
Recqjtor Age: Child 

Exposure 

Route 

Ingestion 

Dennal 

Parametei 

Code 

Csoil 

IR 

R 

EF 

ED 

ED 

CF 

BW 

AT-C 
AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Parameter Definition 

Chemfcal Concentratkxi in Soil 

Ingestxm Rate of Soil 

Fractton Ingested 

Exposure Frequency 

Exposure Duratkm (Age 0-2) - RME 

Exposure Duration (Age 3-6) - RME 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Ccxiversran Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dermal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Durafion (Age 0-2) - RME 

Exposure Duration (/Vge 3-6) - RME 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mgflcg 

mg/day 

unitless 

days/year 

years 

years 

kg^mg 

kg 

days 

days 

mgflcg 

k g ^ g 
cm'/day 

mg/cm* 

unitless 

days/year 

years 

years 

kg 

days 
days 

RME 

Value 

95% UCL or Max 

200 

1 

350 

2 

4 

1.0E-06 

15 

25,550 
2,190 

95% UCL or Max 

1.0E-06 

2,800 

0.2 

chemical spedfk: 

350 

2 

4 

15 

25,550 
2,190 

RME 

Rationale/ 

Reference 

USEPA, December 2002 

USEPA. May 1993 

USEPA, May 1993 

USEPA May 1993 

USEPA, May 1993, 2005) 

USEPA, May 1993,2005) 

USEPA Deconber 1989 

USEPA, May 1993 

USEPA. December 1989 

USEPA. December 1989 

USEPA, December 2002 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEP^ May 1993,2005) 

USEPA, May 1993,200^ 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

CTE 

Value 

Mean 

100 

1 

234 

2 

NA 

1.0E-06 

15 

25.550 
730 

Mean 

1.0E-06 

2,800 

0.04 

chem'ical specific 

234 

2 

NA 

15 

25,550 
730 

CTE 

Rat ional^ 

RefefBnce 

USEPA, May 1993 

USEPA, May 1993 

USEPA. May 1993 

USEPA, May 1993 

USEPA. May 1993 

NA ^ 

USEPA. December 1989 

USEPA. May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA. July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA. May 1993 

USEPA, May 1993 

NA 

USEPA. May 1993 

USEPA. December 1989 

USEPA, December 1989 

Intake Equation/ 

UodelName 

Ingestion Intake (mgflcg/day) = 

CsolxIRxRxEFxEDxCF 

BWxAT 

U.S. EPA December 1989 

Dermal Intake (mgflcg/day) = 

CsoaxCFxSAxAFxABSxEFxED 

BWxAT 

U.S. EPA, December 1989 

Unit Intalce Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mutaoenic Chemicals 
Cancer Ingestion Intake (Ages 6-30) - RME = 1.10E-06 

Cancer Dennal Intake (Ages 6-30) - RME = 3.07E-06 
Cancer Ingestion Intake • 

Cancer Demnal Intake • 
CTE=1.22E-07 
CTE=1.37E-07 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 0-2) - RME = 3.65E-07 
Cancer Ingestion intake (Ages 3-6) - RME = 7.31 E-07 

Cancer Demial Intake (Ages 0-2) - RME = 1.02E-06 
Cancer Denmal Intake (Ages 3-6) - RME = 2.05E-06 

^ 

Non-carcinooenic Chemicals 
Noncancer Ingestion Intake - RME = 1.28E-05 

Noncancer Dermal Intake - RME = 3.58E-05 
Noncancer Ingestion Intake - CTE = 4.27E-06 

Noncancer Demial Intake - CTE = 4.79E-06 
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TABLE 7.16a- CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF HYPOTHETICAL FUTIJRE CHILD RESIDENTS TO SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: Future 

MecSum: Soil 

Ejqxisure Medium: Surface Soil 

Exposure Pdnt Entire Site 

Receptor Populatton: Reskient 

Receptor Age: ChlM 

Exposure 

Route 

Ingestion 

Dennal 

Chem'ical 

of Potential 

Concem 

BAP EQUIVALENT (FULL tX j 

AROCLOR 1260 

TCDDTEQs(FUaDU) 

AI1IMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUiVALEm' (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FUaOU) 

ALUMINUM 

ANTIMONY 

ABRFNIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 

Value 

3.57E4O0 

1.54E-01 

3.35E-05 

7.62E.f03 

1.06E400 

1.25E+01 

7.64E+01 

2.30E-fO0 

2.03E+01 

6.5gE400 

a.36E401 

Z68E+04 

5.89E+02 

5.68E-01 

1.87E+01 

3.57E+00 

1.54E-01 

3.35E-05 

7.62E-*C3 

1.06E-tO0 

1i5E+01 

7.64E+01 

230E+00 

Z03E-»01 

6.SgE-vO0 

9.36E-t01 

2.68E'V04 

5.89E-f02 

5.e8E-01 

1.67E401 

Medium 

EPC 

Units 

mgflcg 

mgfltg 

mgflcg 

mgflcg 

mgfltg , 

mgflcg 

mgfltg 

mgflcg 

mgflcg 

mgflcg 

mgfltg 

mgfltg 

mgrtcg 

mgrtcg 

mgrtig 

mgrtcg 

mgfltg 

mgflcg' 

mgfltg 

mgfltg 

mgfltg 

mgrttg 

mgrtcg 

mgrttg 

mgfltg 

mgrtcg 

mgflcg 

mgrtcg 

mgrtcg 

mgrtcg 

RoiJtn 

EPC 

Valim 

3.57E->O0 

1.54E-01 

3.3SE-05 

7.62E-f03 

1.06E-»00 

1.25E-f01 

7.64E+01 

2.30E+00 

2.03E+O1 

6 i 9 E - i O 0 

g.38E-v01 

2.68E-f04 

5.B9E+02 

5.66E-01 

1.67E+01 

3.57E-fO0 

1S4H-01 

33SE-05 

7.62E+C3 

1.06E-tO0 

1.2SE-»01 

7.64E-t01 

2.30EiO0 

2.03E-^1 

6.S9E-rf)0 

9.36E-K)1 

2.6eE+04 

5.B9E-f02 

S.68E-01 

1.67E+01 

Intake 

(Non-Cancer) 

1.5E-0S 

6.6E-07 

1.4E-10 

3.3E-02 

45E-06 

5.3E-05 

3.3E-04 

g.6E-06 

8.7E-05 

2.BE-05 

4JJE-04 

1.1 E-01 

ZSE-03 

2.4E-06 

7.1 E-05 

??F-06 

1.0E-07 

4.8E-12 

1.BE-06 

1.1E-08 

Intake 

(Non-Cancoil 

Units 

mgflcg-day 

mgflcg-day 

mgrtcg^lay 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgflcg^Jay 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg^lay 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgrttg-day 

mg/kg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

Reference 

Oose 

20E-05 

1.0E-09 

1.0E-»O0 

4.0E-04 

3.0E-04 

2.0E-01 

1.OE-03 

aOE-03 

3.0E-04 

4.0E-02 

7.0E-01 

4.7E-02 

3.0E-O4 

9.0E-03 

2.0E-05 

1.0E-09 

1.0E+00 

4.0E-04 

3.0E-04 

2.0E-01 

Z5E-05 

7.5E-05 

3.0E-04 

4.0E-02 

7.0E-01 

1.9E-03 

3.0E-04 

O.OE-03 

Reference 

Dose Units 

mgrttg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-tlay 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgrttg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgrttg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

mgfltg-day 

Reference 

Concentration 

t4A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentiation 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across /Ul Exposure Routes/Pathways 

Hazanl 

Quotient 

3-3E-02 

1.4E-01 

3.3E-02 

1.1 E-02 

1.8E-01 

1.6E-03 

9.BE-03 

2.9E-02 

g.4E-02 

1.0E-02 

1.6E-01 

5.4E-02 

8.1 E-03 

7.9E-03 

7.7E-01 

5.2E-03 

4.8E-03 

6 OE-03 

4.4E.04 

1.6E-02 

0.8 1 
(1) Specify Medium-Spedfic (M) or Route-SpecHk; (R) EPC selected for hazard calculation. 

Dennal Absorption Fractfon from SoilfABSl /USEPA. Julv 20041: 

Dioxins/furans - 0.03 Arsenk;-0.03 Aroctor 1260-0.14 Cadmium • 0.001 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for demnal contact wfth soH. 
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TABLE 8.16a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Soil 
E]qx)sure Medium: Surface Soil 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 

Route 

Ingestxxi 

Dennal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL DLS 

AROCLOR 1260 
TCDD TEQs (FULL DU) 

ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM 
CADMIUM 

CHROMIUM 
COBALT 

COPPER 
IRON 
MANGANESE 
MERCURY 
VANADIUM 

(total) 

BAP EQUIVALENT (FULL DU 

AROCLOR 1260 

TCDD TEQs (FULL DU) 

ALUMINUM 

ANnMONY 

/ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Mei£um 
EPC 

Value 

3.57E+00 

1.54E-01 
3.35E-05 
7.62E-t03 
1.06E-fO0 

1.25E+01 
7.64E+01 

2.30E+00 
2.03E+01 

6.S9E+O0 
9.36E^1 
2.6eE404 

5.89E-I02 
5 68E-01 
1.67E+01 

3J7E+00 

^JSAE•o^ 

3.35E-05 

7.62E403 

1.06E+OO 

l iSE+01 

7.64E+01 

2.30E+O0 

2.03E+O1 

^SgE-fOO 

9.36E+01 

2.68E+04 

5.B9E-̂ 02 

5.68E-01 

1.67E+01 

Medium 
EPC 
Units 

mgrtcg 
mgrtcg 

mgflcg 
mgrttg 
mgrttg 
mgrttg 

mgfltg 
mgrttg 
mgrttg 
mgrttg 

mgfltg 
mg/kg 
mgrttg 

mgfltg 
mgrttg 

mgfltg 

mgrttg 

mgfltg 

mgfltg 

mgfltg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgrtcg 

mgflcg 

mgrtcg 

mgrtcg 

mgflcg 

mgrtcg 

Route 

EPC 
Value 

3.57E+00 

1.54E-01 
3.35E-0S 
7.B?F-t03 
1.06E-IO0 
1.25E-f01 

7.64E+01 

^30E+00 
Z03E-»01 
6.59E-fO0 
9.36E-f01 
Z68E-f04 

5.B9E.f02 
5.6eE-01 
1.67E-I01 

3J7E-IO0 

1.54E-01 

3.35E-05 

7.62E403 

I.O6E4OO 

1.2SEH01 

7.64E-t01 

2.30E-»<n 

2.03E->O1 

6.59E400 

9.36E-»01 

a6BE-t04 

S.89E'f02 

5.68E-01 

1.67E+01 

Route 

EPC 
Units 

mgrtcg 

mgrtcg 
mgrtcg 
mgflcg 

mg/kg 
mgflcg 

mgflcg 

mgrtcg 
mgrtcg 
mgrtcg 
mgflcg 

mgrtcg 
mgflcg 
mgrtcg 

mgflcg 

mgflcg 

mgfltg 

mgfltg 

mgrtcg 

mgflcg 

mgrtcg 

mg/kg 

mgfltg 

mgflcg 

mgflcg 

mgrtcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

EPC Selected 

for Risk 

Calculation (1) 

M 
M 

M 
M 

M 
M 
M 

M 
M 
M 
M 

M 
M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

4.4E-07 
1.9E-08 

4.1E-12 
93E-04 
1.3E-07 

15E-06 
9.3E-06 
PRF-07 

ZJSE-06 
8.0E-07 
1.1E-0S 
3.3E-03 

7.2E-05 
6.9E-08 
2.0E-06 

6.3E-08 

Z9E-09 

1.4E-13 

5.1E-08 

3.1E-10 

Intake 
(Cancer) 

Units 

mgflcg-day 

mgflcg-day 
mgflcg-day 

mgflcg-day 
mgflcg-day 
mgflcg-day 

mgflcg-day 
mgflcg-day 
mgrtcg-day 

mgrtcg-day 
mgflcg-day 

mgrtcg-day 
mgrtcg-day 
mgflcg-day 

mgrtcg-day 

mgrtcg-day 

mgflcg-day 

mgrtcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgrtcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfla)-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

Cancer Slope 
Factor 

7.3E+O0 
2.0E+00 

1.SE+05 

1.5E+00 

7JE+00 

2.OE4OO 

1.5E+05 

15E+00 

Cancer Slope 
Factor Units 

(mgflcg^iay)•' 
(mgfltg-day)-' 

(mgrtcg-day)-' 
(mgrtcg-day)'' 
(mgrtcg-day)' 

(mgrtcg-day)-' 
(mgrtcg-day)' 
(mgrtcg-day)" 

(mgflcg-day)' 
(mgflcg-day)' 

(mgflcg-day)" 
(mgrtcg-day)-' 
(mgrtcg-day)" 

(mgflcg^lay)" 

(mgfltg-day)" 

(mgfltg-day)'" 

(mgflcg^Jay)'" 

(mgfltg-day)" 

(mgflcg-day)-" 

(mgrttg-day)' 

(mgrtcg-day)'" 

(mgrtcg-day)' 

(mgrtcg-day)' 

(mgfltg^y)-" 

(mgflcg-day)' 

(mgflcg-day)" 

(mgrttg-day)' 

(mgflcg-day)-' 

(mgrttg-day)-" 

(mgrttg-day)'" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.2E-06 
3.8E-08 
6.1 E-07 

2.3E-06 

6.1 E-06 

4eE-07 

5.9E-09 

2.1E-08 

7.7E-08 

5.7E^>7 
7.&06 

^ 

(1) Specify Medium-Specific (M) or Route-Spedfic (R) EPC selected for risk cateulation. 

pemial At>sorption Fractfon from SoiKABS) (USEPA. Juhr 20041: 

Dfoxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 

PAHs • 0.13 Other Metals and Volatlles - not evaluated for dermal contact with soil. 
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TABLE 4.17 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CHILD RESiDEifTS BY INHALATION FROM SURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILLINOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medimi: Air 

Exposure Point Entire Site 

Receptor Population: Chikj Resident 

Receptor Age: Adult 

Fxposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

BW 

IR 

ET 

EF 

EO 

AT-C 

AT-N 

Parameter Definition 

Chem'ical concentratfon in soil 

Volatilizatfon factor- Chemical Specific 

Paitfculate em'isston factor 

Body Weight 

Inhalation Rate (2) 

E)qposure "nme 

Eiqxjsure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/kg 

m*/kg 

m'/kg 

kg 

m3/hr 

hours/day 

days/year 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.36E-f09 

15 

3.46E-01 

24 

350 

6 

25550 

2190 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, Decemtier 2002 

USEPA, Decemt)er 1989 

USEPA, Decemt>er 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, Decemlier 1989 

lEPA, Janaury 2003 

CT 

Value 

mean 

(1) 

1.36E-f09 

15 

3.46E-01 

24 

234 

2 

25550 

730 

CT 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA, December 2002 

USEPA, December 1989 

USEPA, December 2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

Intake (mgrtcg/day) = 

CS X 
1 1 

VF PEF _ 
X ET X EF X E D 

A T x T A 

1 
Notes: 

(1) - Catoulated according to USEPA Soil Screening Guidance, December 2002. 

Daily Intalce Calculations 
Inhalation lntal<e = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 8.22E-02 

Noncancer Inhalation Intake(RME) = 9.59E-01 

Cancer Inhalation Intake(CTE) = 1.83E-02 

Noncancer Inhalation Intake(CTE) = 6.41 E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

« • 

Table 4-17 7-17 8-17 Site 21 Surface Soil Inhchild res RME Tabl64.17 2^/2011 10:11AM 



TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Chlkf Resident 
Receptor Age: Adult 

Exposure 
Route 

Infialation 

Chemical 
of Potential 

Concem 

MERCURY 

(total) 

Medium 
EPC 
Value 

e.98E400 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 
Value 

6.6E-09 

Route 
EPC 
Units 

mg/m'' 

EPC 
Selected 

for hiazard 
Calculation (1) ' 

R 

Intake 
(Non-Cancer) 

6.3E-09 

Intake 
(Non-Cancer) 

Units 

mg/m' 

Reference 
Dose 

3.0E-05 

Reference 
Concentration 

Units 

mg/m' 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

2.1 E-04 

0.0002 

0.0002 

(1) Specify Medium-Specific (M) or Route-Speciffo (R) EPC selected for hazard Ceilculation. 
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8.17. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 
SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Mediian: Air 
Exposure Point Entire Site 
Receptor Population: Child ReskJent 
Receptor Age: Adutt 

Exposure 

Route 

Chemfoal 

of Potential 

Concem 

No Carcinogenic COPCs 

for inhalation pattway 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Cateulation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

UnHs 

Cancer Slope 

Factor Inh. UnitE 

Total Risk Across Ail Exposure Routes/Pathways 

Cancer 

Risk 

O.OE-tOO 

O.OE+OO 
(1) Specify Medium-Specifk: (M) or Route-Specifk: (R) EPC selected for fiazard calculation. 
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TABLE 4.17a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Entire Site 

Receptor Population: Child Resident 

Receptor Age: Adult 

• • 

Exposure Route 

Inhalation 

Parameter 

Code 

CS 

VF 

PEF 

BW 

IR 

ET 

EF 

ED 

AT-C 

AT-N 

Parameter Definition 

Chemfoal concentration in soil 

Volatilization factor - Chemfoal Specific 

Particulate emissfon factor 

Body Weight 

Inhalation Rate (2) 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Averaging -Rme (Non-Cancer) 

Units 

mg/kg 

m'/kg 

m'/kg 

kg 

m3/hr 

hours/day 

days^ear 

years 

days 

days 

RME 

Value 

95% UCL or Max 

(1) 

1.36E-t09 

15 

3.46E-01 

24 

350 

6 

25550 

2190 

RME 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 2002 

USEPA. December 2002 

USEPA, December 1989 

USEPA, December 2002 

lEPA, April 2004 

Professional Judgement 

USEPA, December 1989 

lEPA, Janaury 2003 

CT 

Value 

mean 

(1) 

1.36E-t09 

15 

3.46E-01 

24 

234 

2 

25550 

730 

CT 

Rationale/ 

Refer^ice 

USEPA. May 1993 

USEPA, December 2002 

USEPA. December 2002 

USEPA, December 1989 

USEPA, December 2002 

USEPA, May 1993 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Intake EquatiorV 

Model Name 

Intake (mg/kg/day) = 

CSx 

r - - 1 

1 1 

VF PEF 
x E T X EF x E D 

ATxTA 

Notes: 

(1) - Calculated according to USEPA Soil Screening Gukiance, December 2002. 

Dailv intake Calculations 
Inhalation Intake = (ET x EF x ED x (1/PEF)-i-(1/VF)) / (AT x 24) 

Cancer Inhalation Intake(RME) = 8.22E-02 

Noncancer Inhalation Intake(RME) = 9.59E-01 

Cancer Inhalation Intake(CTE) = 1.83E-02 

Noncancer Inhalation Intake(CTE) = 6.41 E-01 

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Reference Air Concentration (RfCi) 

#t 
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CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Air 
Exposure Point: 
Receptor Population: Resident 
Receptor Age: Adult Adult 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Cair = Cs X (1/PEF + 1/VF) 

VF= Q/Cx(3.14xDAxT)^^x10'*m'/cm' 
2 x pb x DA 

DA= [(9a^'"xDixH-i-9w''"xDw)/n')] 
pbxKd-hOw-i-eaxH 

Csat = S/pb X (Kd x pb -t^w + H x 9a) 

INPUT PARAMTERS | 
Parameter 
Q/C = : 
T = : 
pb = : 
ps = : 
n = : 
ew = : 

ea = : 

Dl = : 
H' = : 
Dw = : 
DA = : 
Kd = : 
Koc = : 
foc = : 
FD = : 

V=: 
Um=: 
Ut=: 
F(x) =: 
PEF = : 

Value 
97.78 

7.6E+08 
1.5 

2.65 
0.434 
0.15 

0.284 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.006 
1 

0.5 
3.44 
11.32 

0.0086 
1.36E-h09 

Definition j 
Inverse of mean cone, at center of source (g/m^-s per kg/ 
Exposure interval (seconds). 
Dry soil bulk density (g/cm^. 
soil particle density (g/cm'). 
Total soil porosity {LpoJi-sdi)-
Water-filled soil porosity (Lpore/Lsoo). 

Air-filled soil porosity (La, Ason)-

Diffusivity in air (cm^/sec). 
Dimensionless Henry's Law Constant. 
Diffusivity in water (cm^/sec). 
Apparent diffusivity (cm^/sec). 
Soil-water partition coefficient (cm'/g). 
Soil organic cartran partition coefficient (cm'/g). 
Fraction organic carbon in soil (g/g). 
dispersion correction factor 
Fraction of vegatative cover (unitless) 
Mean annual wind speed (m/s) 
equivalent threshold value of windspeed at 7 m (m/s) 
Function dependent on Um/Ut 
Particulate emission factor (m'/kg) 

m% 

. 

2.92 
0.0085 

a.lE-i-IO 

Error in Calcs? No = 0, Yes > 0 

/ 

Chemical Cs 
(mg/kg) 

Volatile 
Chemical Properties 

Koc 
(cm'/g) 

Di 
(cm*/sec) 

Dw 
(cmVsec) 

S 
(mgfl.) 

H' 
Intermediate Calculations 

Kd 
(cm'/g) 

Da 
(cmVsec) 

VF 
(m'/kg) 

Csat 
(mgflra) 

Results 
CaV 

(mg/m») 
CaP 

(mg/m') 
CaTot 

(mg/m') 
All Soil 1 
naphthalene 
tetrachloroethylene 

Y 
Y 

2.00E-f03 
1.55E-h02 

5.90E-02 
7.20E-02 

7.50E-06 
8J20E-06 

3.10E-f01 
2.00E-f02 

1.9BE-02 
7.54E-01 

1.20E+01 
9.30E-01 

5.15E-06 
2.47E-03 

7.D0E-K)4 
3.20E-fO3 

3.75E-H02 
2.35E-f02 

0.00E-̂ O0 
O.OOE-î O 

O.OOE-i-00 O.OOE-hOO 
O.OOE+OO O.OOE-K)0 



TABLE 7.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 

SrrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire SKe 
Receptor Population: Child Resident 
Receptor Age: Adult 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

CoTKom 

MERCURY 

(total) 

Medium 
EPC 
Value 

5.70E-01 

Medium 
EPC 
Units 

mg/kg 

Route 
EPC 

Value 

4.2E-10 

Route 
EPC 
Units 

mg/m'* 

EPC 
Selected 

for Harard 
Calculab'on (1) 

R 

Tota 

Intake 
(Non-Cancer) 

2.7E-10 

Intake 
(Non-Cancer) 

Units 

mg/m' 

Reference 
Dose 

3.0E-05 

Reference 
Concentration 

Untts 

mg/m' 

Hazard Index Across All Exposure Routes/Pathways 

Hazanl 
Quotient 

9.0E-06 

0.O00O09 

0.000009 
(1) Specify Medium-Speciffo (M) or Route-Specific (R) EPC selected for hazard cateulation. 

# • 
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8.17a. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 
SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Child Resident 
Receptor Age: Adult 

Exposure 

Route 

Ch^nicai 

of Potential 

Concem 

No Carcinogenfo COPCs 

for infialatfon pathway 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

• 

Route 

EPC 

Value 

-

Ftoute 

EPC 

Units 

EPC Selected 

for Risk 

Cateulation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Inh. Units 

Total Risk Across /Ul Exposure Routes/Pathways 

Cancer 

Risk 

O.OE-fOO 

O.OE-fOO 
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TABLE 8.18. REASONABLE IMAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Subsurface Soil 

Exposure Point Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

U 

Exposure 

Route 

Ingestion 

Dermal 

. 

Chemical 

of Potential 

Concem 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVAI FNT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 

EPC 
Value 

3.94E-f01 

4.40E-01 

5.62E-06 

2.43E+04 

8.50E-f01 

9.«5?E-iOO 

3.43E-t01 

2.38E-f01 

6.58E-t04 

1.69E-t03 

4.84E-01 

3.35E-f01 

3.94E->01 

4.40E-01 

5.62E-06 

2.43E-t04 

8.50E-t01 

9.62E-»O0 

3.43E-f01 

2.38E-f01 

658E-f04 

1.69E-t03 

4.84E-01 

3.35E-t01 

Medium 

EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Route 

EPC 
Value 

3.94E+01 

4.40E-01 

5.62E-06 

Z43E-f04 

B.50E+01 

9.62E-fO0 

3.43E-f01 

2.38E-t01 

6.58E-t04 

1.69E-K)3 

4.84E-01 

3.35E-t01 

3.94E401 

4.40E-01 

5.62E-06 

^43E+04 

8.50E-VO1 

9.62E-f00 

3.43E+01 

Z38E'f01 

6.58E-f04 

1.69E403 

4.84E-01 

3.35E-t01 

Route 

EPC 
Uruts 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgflig 

mglcg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

EPC Selected 

for Risk 

Cateulation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M • 

M 
M 
M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

2.3E-04 
4.8E-07 
6.2E-12 
2.7E-02 
9.3E-05 
1.1 E-05 
3.8E-05 
^6E-05 
7.2E-02 
1.9E-03 
5.3E-07 
3.7E-05 

8.4E-05 

1.9E-07 

5iE-13 

7.BE-06 

3.0E-08 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg*g-day 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

Cancer Slope 
Factor 

7.3E-tO0 
ZOE-fOO 
1.5E-f05 

1.5E-fO0 

7.3E-»«) 

2.0E-fO0 

1.5E+05 

1.5E+00 

Cancer Slope 
Factor Units 

(mg/kg-day)-' 
(mg/kg-day)-' 
(mg/kg-day)-' 
(mg/kg-day)-' 
(mgflcg-day)-' 
(mgfltg-day)-' 
(mgfltg-day)-' 
(mgfltg<lay)-' 
(mgfltg-day)' 
(mgfltg^Jay)" 
(mgfltg-day)-' 
(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltg-day)-' 

(mgfltjKJay)'' 

(mgfltg-day)-' 

(mgfltg-day)' 

(mgfltg-da)^-' 

(mgflt^ay)-' 

(rngfltg^Jay)-' 

(mgfltg-day)-' 

(mgfltg^Jay)-' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.7E-03 
9.6E-07 
9.2E-07 

1.4E-04 

1.8E-03 

6.1 E-04 

3.8E-07 

7.8E-08 

15E-05 

6.2E-04 
2.4E-03 

(1) Specify Medium-Specific (M) or Route-Spedffo (R) EPC selected for risk cateulation. 

Dermal Absorotion Fraction from SoiKABS) (USEPA. Juh/ 2004): 

Dioxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 -0.14 

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 
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H 
TABLE 4.18a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenarto Timeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Cfiild 

Exposure 

Route 

Ingestion 

Dermal 

Parametei 

Code 

Csoil 

IR 

Fi 

EF 

ED 

ED 

CF 

BW 

AT-C 

AT-N 

Csoil 

CF 

SA 

AF 

ABS 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

PaFametw Definition 

Chemical Concentration in Soli 

Ingestion Rate of Soil 

Fractfon Ingested 

Exposure Frequency 

Exposure Duration (Age 0-2) - RME 

Exposure Duration (Age 3-6) - RME 

Conversfon Factor 

Body Weight 

Averaging Time (Cancer) 
Averaging Time (NorhCancar) 

Cfianical Concentration in Soil 

Conversion Factor 

Skin Surface Area 

Soil to Skin Adherence Factor 

Dermal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration (Age 0-2) - RME 

Exposure Duration (Age 3-6) - RME 

Body Weight 

Averaging Time (Canca) 
Averaging Time (Non-Cancer) 

UnHs 

mgkg 

mg/day 

unitiess 

days/year 

years 

years 

kg/mg 

kg 
days 

days 

mg/kg 

kg/mg 

cm*/day 

mg/cm' 

unitiess 

days/year 

years 

years 

kg 

days 
days 

RME 

Value 

95%UCLorl^ax 

200 

1 

350 

2 

4 

1.0E-06 

15 

25.550 

2,190 

95% UCL or Max 

1.0E-06 

2300 

0.2 

chemical specific 

350 

2 

4 

15 

25,550 
2,190 

RME 

Rationale^ 

Reference 

USEPA. December 2002 

USEPA. May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993, 2005) 

USEPA. May 1993,2005) 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 2002 

USEPA. December 1989 

USEPA, July 2004 

USEPA. July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993,2005) 

USEPA, May 1993, 2005) 

USEPA. May 1993 

USEPA, December 1989 

USEPA. December 1989 

CTE 

Value 

Mean 

100 

1 

234 

2 

NA 

1.0E-06 

15 

25,550 
730 

Mean 

1.0E-06 

2.800 

0.04 

chemical specific 

234 

2 

NA 

15 

25,550 
730 

CTE 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA, May 1993 

NA 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, December 1989 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, May 1993 

USEPA, May 1993 

NA 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Intake Equation/ 

Model Name 

Ingeston Intake (mg/kg/day) = 

C»| lx|qnFJXEFygDxpF 

BWxAT 

U.S. EPA, December 1989 

Dermal Intake (mgfltg/day) = 

C«HlxCFiiSAxAFllABS?tEFKEP 

BWxAT 

U.S. EPA, December 1989 

Unit Intake Calculations 
Ingestion Intake = (IR x R x EF x ED x CF) / (BW x AT) 
Dennal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Non-Mtrtaoenic Chemicals 
(Dancer Ingestion Intake (Ages 6-30) - RME = 1.10E-06 

Cancer Dennal Intake (Ages 6-30) - RME = 3.07E-06 
Cancer Ingestion Intake 

Cancer Denmal Intake 
CTE=1.22E-07 
CTE=1.37E-07 

Mutaoenic Chemicals 
Cancer Ingestion Intake (Ages 0-2) - RME = 3.65E-07 
Cancer Ingestion Intake (Ages 3-6) - RME = 7.31 E-07 

Cancer Dermal intake (Ages 0-2) - RME = 1.02E-06 
Cancer Demnal Intake (Ages 3-6) - RME = 2.05E-06 

i f 
Non-carcinooenic Chemicals 

Noncancer Ingestion Intake - RME = 1.28E-05 
Noncancer Demrial Intake - RME = 3.58E-05 

Noncancer Ingestion Intake 
Noncancer Dermal Intake 

CTE = 4.27E-06 
CTE = 4.79E-06 
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TABLE 7.18a- CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROIM EXPOSURE OF HYPOTTIETICAL FUTURE CHILD RESIDEFfTS TO SUBSURFACE SOIL 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES, ILUNOIS 

Scenarfo Timeframe: Future 

Medium: Soil 

Exposure Medium: Subsurface Soil 

Exposure Point Entire Site 

Receptor Population: Reskient 

Receptor Age: Ctuld 

Exposure 

Route 

Ingestion 

. 

Dermal 

Cfiemical 

of Potential 

Concem 

BAP EQUIVALENT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

BAP EQUIVAI FNT (FULL DLs 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(totaO 

Medium 

EPC 

Value 

Z3PF+00 

7.04E-02 

5.fi?F-06 

9.34E-f03 

1.21E-t01 

124E400 

1.51E-f01 

8.90E+00 

Z70E404 

6.62E-f02 

9.99E-02 

1.90E-f01 

Z32E400 

7.04E-02 

5.62F-06 

9.34E403 

1.21 E+01 

1.24E+00 

1.51 E+01 

8.90E+00 

Z70E+04 

6.62E+02 

9.99E-02 

1.90E-fO1 

Medium 

EPC 

Units 

mgfltg 

mgflig 

mgfltg 

mgflig 

mgfltg 

mgflcg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgfltg 

mgflcg 

mgflcg 

mg/kg 

mgflcg 

mgflcg 

mgflcg 

mgfltg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

mgflcg 

Route 

EPC 

Value 

Z32E+00 

7.04E-02 

5.62E-06 

9.34E+03 

1.21E-f01 

1.24E-fO0 

1.51E-t01 

8.90E-fO0 

2.70E+O4 

6.62E-f02 

9.99E-02 

1.90E-tO1 

2.32E•^00 

7.04E-02 

5.62E-06 

9.34E-f03 

1.21E-f01 

1.24E-tO0 

1.51E-f01 

8.90E+O0 

2.70E-f04 

6.62E-I432 

9.99E-02 

1.90E-f01 

Intake 

(Non-Cancer) 

9.9E-06 

3.0E-07 

Z4E-11 

4.0E-02 

5.2E-05 

5.3E-06 

6.5E-05 

3.8E-05 

1.2E-01 

2.BE-03 

4.3E-07 

8.1 E-05 

1.4E-06 

4.7E-08 

8.1E-13 

1.7E-06 

5.9E-09 

Intake 

(Non-Cancer) 

Units 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcgKlay 

Reference 

Dose 

2.0E-05 

1.0E-09 

1.0E-fO0 

3.0E-04 

1.OE-03 

3.0E-03 

3.0E-04 

70E-01 

4.7E-02 

3.0E-04 

g.OE-03 

2.0E-05 

1.0E-O9 

1.0E-fO0 

3.0E-04 

2.5E-05 

7.5E-05 

3.0E-04 

7.0E-01 

1.9E-03 

3.0E-04 

9.0E-03 

Reference 

Dose Units 

mgfltg-day 

mgflcg-day 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgfltg-day 

mgflcg-day 

mgflig^lay 

mgfltg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

mgflcg-day 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

r^ 
NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.5E-02 

2.4E-02 

4.0E-O2 

1.7E-01 

5.3E-03 

?,?F-02 

1.3E-01 

1.6E-01 

6.0E-02 

1.4E-03 

9.0E-O3 

6.4E-01 

2.4E-03 

8.1 E-04 

5.8E-03 

2.4E-04 

9.2E-03 

1 
(1) Specify Medium-Spedfic (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dennal Absomtion Fraction from SoiKABS) (USEPA. July 2004): 

Dioxins/furans - 0.03 Arsenic-0.03 Aroclor 1260-0.14 Cadmium - 0.001 

PAHs-0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil. 

Table 4-18a 7-18a 8-18a Site 21 Subsurface Soil child Resident CTE Table7.18a 2/2/2011 1:53 PM 



TABLE 8.18a- CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF HYPOTHETICAL FUTURE CHILD RESIDENTS TO SUBSURFACE SOIL 

SiTE21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

Scenarfo Timeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 
Route 

Ingestion 

Dermal 

Chem'ical 
of Potential 
Concem 

BAP EQUIVALEJ^ (FULL DLs; 
AROCLOR 1260 
TCDD TEQs (FULL DLs) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COBALT 
IRON 
MANGANESE 
MERCURY 
VANADIUM 

(total) 

BAP EQUIVALENT (FULL DLs 

AROCLOR1260 
TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 
CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

(total) 

Medium 
EPC 
Value 

2.32E-t00 
7.04E-02 
5.62E-06 
9.34E403 
1i!1E-f01 
1.24E400 
1.51 E+01 
8.90E+O0 
2.70E-tO4 
6.62t402 
9.99E-02 
1.90E-tO1 

2.32E+00 

7.04E-02 

5.62t-06 
9.34E+03 

1.21 E+01 
1i4E+00 

1.51 E+01 
8.90E+O0 

2.70E+O4 

6.62E+02 

9.99E-02 

1.90E-tO1 

Medium 
EPC 
Units 

mgflcg 
mgflcg 
mgflig 
mg/kg 
mgflcg 
mgflcg 
mgflcg 
mgflcg 
mgflcg 
mgflcg 
mgflcg 
mgfltg 

mgflcg 

mglcg 

mgflcg 

mgflcg 

mgflcg 

mgflig 

mgflig 

mgflcg 

mgflcg 

mgfltg 
mg/kg 

mgflcg 

Route 
EPC 

Value 

2.32E+00 
7.04E-02 
5.62E-06 
9.34E+03 
1.21 E+01 
1.24E+O0 
1.51 E+01 
8.90E+O0 
2.70E+04 
6.62E+02 
9.99E-02 
1.90E+01 

2.3?F+O0 

7.04E-02 

5.62E-06 
9.34E+03 

1.21 E+01 

1.24E+O0 

1.51E+01 

8.90E+00 

2.70E+O4 

6.fi?F+02 

9.99E-02 

1.90E+O1 

Route 
EPC 
Units 

mgflig 
mgflig 
mgflig 
mgflcg 
mgflig 
mgflig 
mgfltg 
mgflig 
mgflcg 

mg/kg 

mgflig 

mg/kg 

mg/kg 

mgflig 

mgflcg 

mgflig 

mgflcg 

mgflig 

mgrtig 

mgflig 

mgflig 

mgfltg 

mgflig 

mgflig 

EPC Selected 

for Risk 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

^8E-07 

8.6E-09 

6.9E-13 

1.1 E-03 

1.5E-06 

1.5E-07 

1.8E-06 

1.1 E-06 

3.3E-03 

8.1 E-05 

1.2E-08 

2.3E-06 

4.1 E-08 

1.3E-09 

?aF-14 

4.9E-08 

. 1.7E-10 

Intake 

(Cancer) 

Units 

mgfltg-day 

mgflcg-day 

mgflig^lay 

mgflig-day 

mgflcg-day 

mgflig-day 

mgflig-day 

mgflcg-day 

mgflig-day 

mg/kg-day 

mgflig-day 

mgflig-day 

mgflig-day 

mgflig-day 

mgflig-day 

mgflig-day 

mgflig-day 

m g f l i g ^ y 

mgflig-day 

mgflig-day 

mgfltg-day 

mgfltg-day 

mgflig-day 

mgfltg-day 

Cancer Slope 

Factor 

7.3E+O0 

ZOE+00 

1.5E+05 

1.5E+00 

7.3E+00 

eOE+00 

1.5E+05 

1.5E+00 

Cancer Slope 

Factor Units 

(mgfltgnlay)' 

(mgflcgKla^-' 

(mgfltg^lay)-' 

(mgflig-day)-' 

(mgfltg^lay)•' 

(mgfltg^Jay)-' 

(mgfltg-day)' 

(mgfltg^Jay)-' 

(mgfltg-day)-' 

(mgfltg^Jay)-' 

(mgflcg-day)' 

(mgfltgKlay)-' 

(mgfltj<lay)-' 

(mgrttg-day)-' 

(mgfltg-da>0"^ 

(mgflcg-day)-^ 

(mgfltgKlay)-' 

(mgflig-day)-' 

(mgrttg-day)-' 

(mgfltgKlay)-' 

(mgfltj<lay)-' 

(mgfltg^Jay)-' 

(mgfltg-day)-' 

(mgfltg^lay)' 

Total Risk Across All Exposure Routes/Pathways | 

Cancer 

Risk 

2.1 E-06 

1.7E-08 

1.0E-07 

2.2E-06 

4.4E-06 

3.0EK)7 

a7E-09 

3.5E-09 

7.4e-08 

3.SE-07 

4.8E-06 

^ 

(1) Specify Medium-Speciffo (M) or Route-Specific (R) EPC selected for risk calculation. 

Demial Absorotion Fraction from SoiKABS) (USEPA. July 2004): 
Dioxins/furans - 0.03 Arsenic - 0.03 Aroclor 1260 - 0.14 
PAHs - 0.13 Other Metals and Volatiles - not evaluated for demial contact with soil. 
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TABLE 4.19 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO GROUNDWATER 

Sn^21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNDIS 

Scenarfo Timeframe: Future 
Mecfum: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Reoeptor Population: Res'ident 
Receptor Age: Child 

Exposure 

Route 

Ingestion 

Dennal 

Parametei 

Code 

Cgw 

IRgw 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Cgw 

A 

DAevent 

EV 

ED 

ED 

EF 

t . » t 

t* 

T 

B 

Kp 

BW 

AT-C 

AT-N 

Parameter DefinlUon 

Chemcal Concentration hi Graund«ratBr 

Water Ingestion Rate 

Exposure Frequency 

Exposure Duratfon (Age 6-16) - RME 

Exposure Duratfon (Age 17-30) - RME 

Body Weight 

Avera^ng Time (Cancer) 

Averaging 'Hme (Non-Cancer) 

Chemical Concentration In Grounthvater 

Skin Surface Area 

Absortjed Dose per Event 

Event Frequency 

Exposure Duratfon (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Exposure Frequency 

Duration of Event 

"nme to reach steatfy state 

Lag Time 

Bunge Model Constant 

Pomeability Coefficient from Water 

Body Weight 

Averaging 'nme (Cancer) 

Averaging 'Hme (Non-Cancer) 

Units 

mgrt. 

L/day 

days^ear 

years 

years 

kg 
days 

days 

mgrt. 

cm' 

mg/on'-event 
event/day 

yaars 

years 

days^ear 

hour/event 

hour/event 

hour/event 

dimensionless 

cmflwur 

kg 
days 

days 

RME 

Value 

Maximum 

1.5 

350 

2 

4 

15 

25.550 

2,190 

Maximum 

6,600 

chemtca^specUic 

1 

2 

4 

350 

0.33 

chemica^^pecilic 

chemical-specilic 

chemical-specaic 

chemical-specific 

15 

25,550 

2,190 

RME 

Reference 

U.S. EPA, December 2002 

USEPA, August 1997 

USEPA, May 1933 
USEPA, May 1993.2005 

USEPA, May 1993,2005 

U.S. EPA, May 1993 

U.S. EPA, Decemben 989 

U.S. EPA, Decemben 389 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, JuV 2004 

Professional Judgement 

USEPA, May 1933,2005 

USEPA. May 1993,2005 

U.S EPA, May 1993 

Professional Judgement 

U.S. EPA, Jiiy 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA July 2004 

U.S. EPA, May 1993 

U.S. EPA December 1989 

U.S. EPA, December 1989 

CTE 

Value 

Maximum 

0.66 

234 

2 

NA 

15 

25550 

2,555 

Maximum 

6,600 
chemlcal-spedfic 

1 

2 

NA 

234 

025 

chemical-spec8ic 

chemical-specSic 

chemlcal-speciflc 

chemical-specific 

15 

.25,550 

&S55 

CTE 

Rationale/ 

Reference 

U S. EPA, December 2002 

U.S. EPA May 1993 

U.S. EPA May 1933 

U.S. EPA May 1933 

NA 

U.S. EPA May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 
US. EPA, July 2004 

u s . EPA July 2004 

Pioiessional Judgement 

US. EPA, May 1993 

NA 

US. EPA May 1993 

Profess'ional Judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, Decamber 1989 

U.S. EPA, December 1989 

intake Equation/ 

Model Name 

Ingestion CDI (mgrtig/day) = 

dmnlRqwx^y EP 
BWxAT 

CDI = Chronk: Daily Intake 

USEP^ December 1989 

The equations and parameters for 

for estimating DAevent and tt>e chemical-

water (DAD) are provided in Section 6.2.4.4 

of the text 

USEPA, July 20O4 

Dally Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dennal Intake = (A x EV x ED x EF) / (BW x AT) 

Non-Mutaoenic Chemicals 
Cancer ingestion Intake(RME) = 8.22E-03 

Cancer Dennal lntake{RME) = 3.62E-H01 
Cancer Ingestion Intake(CTE) = 8.06E-04 

Cancer Demial Intake(CTE) = 8.O6E-1-OO 

Mutaoenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 2.74E-03 

(^ncer Ingestion Intake (Ages 17-30) - RI^E = 5.48E-03 
Cancer Dennal Intake (Ages 6-16) - RME = 1.21 E-f01 

Cancer Dermal Intake (Ages 17-30) - RME = 2.41E-i01 

• • 

Non-carcinooenic Chemicals 
Noncancer Ingestion Intake(RME) = 9.59E-02 

Noncancer Demial Intake(RME) = 4.22E-f02 
Noncancer Ingestion intake(CTE) = 8.06E-oa 

Noncancer Dennal Intake(CTE) = 8.O6E4OI 

Table 4-19 7-19 8-19 Site 21 GW residential child-RME 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME — FUTURE CHILD RESIDENTS TO GROUNDWATER 

« • 

SITE NAME: 
LOCATION: 
DATE: 

SITE 21-BUILDING 1517 
NAVAL STATION GREAT LAKES, ILLINOIS 

02/02A11 

REFERENCES: U.S. EPA, July 2004 
DERMAL CONTACT: 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*. DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)*^ 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t*. DAevent = F A x K p x C x C F x ((tevent/(1 + B)) -i- (2T x ((1 •i-3B+3B^)/(1 + Bf))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM^/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM^) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS) 
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAd. IN WATER (MGA.) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT) 
BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1 L/1000 CM^) 
AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

BAP EQUIVALENT (FULL DL) 
TCDD TEQs (FULL DLs) 
PENTACHLOROPHENOL 
BEN7FNE 
TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC SURRC )GAT£ 
ARSENIC 
CADMIUM 
COBALT 
IRON 
MANGANESE 

GW CONC. 
(mg/L) 

0.00006146 
1.23E-08 

0.0078 
0.00096 
0.00085 
0.00002 
0.007261 
0.00345 
0.0153 

34 
5.4 

ORGANIC OR 
INORGANIC? 

o 
O 
O 
O 
O 
0 
1 
i 

t* (MR) 

1.17E-K)1 
3.01E-1-01 
1.38E-f01 
7.00E-01 
2.18E-IO0 
1.10E-tO1 

tevent 

3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-01 
3.30E-O1 
3.30E-01 
3.30E-01 

T(HR) 

2.69E-fO0 
6.82E-I-00 
3.30E-H30 
2.90E-01 
9.10E-01 
4.57E-hO0 

Kp {CMMR) 

7.01 E-01 
8.10E-01 
3.90E-01 
1.50E-02 
3.30E-02 
1.10E-02 
1.00E-03 
1.OOE-03 
1.OOE-03 
1.OOE-03 
1.OOE-03 

B 

4.27E+00 
5.60E-fOO 
2.50E-hOO 
1.OOE-01 
2.00E-01 
1.OOE-01 

FA 

1 
0.5 
0.9 
1 
1 

0.9 
1 
1 
1 
1 
1 

DAevent 

1.12E-07 
2.07E-11 
7.90E-06 
1.23E-08 
4.25E-08 
6.72E-10 
2.40E-09 
1.14E-09 
5.05E-09 
1.12E-05 
1.78E-06 



TABLE 7.19 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 21-BUILDING 1S17 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe Future 
Medium Groundwater 
Exposure Medium Groundwater 
Exposure Point Entire Site 
Receptor Population Resident 
Receptor Age Child 

Exposure 
Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 
DELTA-BHC (ALPHA-
BHC SURROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

BAP EQUIVALENT (FULL 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEh 
DELTA-BHC (ALPHA-
BHC SURROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 
(total) 

Medium 
EPC 
Value 

61 E-05 

12E-08 

7 8E-03 

9 6E-04 

8 5E-04 

ZOE-05 

7 3E-03 

3 5E-03 

15E-02 

3 4E+01 

5 4E-H)0 

61E.05 

1 2E-08 

7 8E-03 

9 6E-04 

8 5E-04 

iOE-05 

7 3E.03 

3 5E-03 

15E-02 

3 4E+01 

5 4E+00 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 
Value 

615E-05 

1 23E-08 

7 80E-03 

9 60E-04 

B50E-04 

iOOE-05 

7 26E-03 

3 45E-03 

1 53E-02 

3 40E+01 

5 40E+OO 

615E-0S 

1 23E-08 

7 80E-03 

9 60E-04 

8 50E-04 

2 OOE-05 

7 26E-03 

3 45E-03 

1 53E-02 

3 40E+01 

540E+00 

Route 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgfl. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

U 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Non-Cancer) 

5 9E-06 

12E-09 

7 5E-04 

9 2E-05 

8 2E-05 

1 9E-06 

7 0E-04 

3 3E-04 

15E-03 

3 3E+00 

5 2E-01 

(2) 

(2) 

(2) 
5 2E-06 

18E-05 

Z8E-07 

10E.06 

4 8E-07 

21E-06 

4 7E-03 

7 5E-04 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Dose 

1 OOE-09 

5a0E-03 

4 OOE-03 

1 OOE-02 

8 OOE-03 

3 00E-04 

1 OOE-03 

3 0E-04 

7 0E-01 

0 047 

1 00E.O9 

5 OOE-03 

4 OOE-03 

1 OOE-02 

8 OOE-03 

3 OOE-04 

2 50E-05 

3 OOE-04 

7 OOE-01 

1 87E-03 

Reference 

Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Concentrat ion 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

NA 

1 

01 

0 023 

0 008 

0 0002 

23 

03 

49 

47 

11 1 

25 

NA 
NA 

NA 

0 0 0 1 3 

0 0018 

OUOOO 

0 0034 

0 0192 

0 0071 

0 0 0 6 8 

04 

04 

25 
(1) Specify Medium-Specif ic (M) or Route-Specific (R) EPC selected for f iazard calculation 

(2) Cf iemical wi l t i very ti igh log Kow and tt ierefore outside of the predictive range of the EPA dermal uptake model from water 

NA = Not assessed for this pathway 



TABLE 8.10- REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDEhnS TO GROUNDWATER 

S r i B 21-BUILDING 1S17 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Exposure 

Route 

Ingestion 

Dermal 

Ctiemical 

of Potential 

Concem 

BAP EQUIVALENT ( F U U 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 

DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

BAP EQUIVALENT ( F U a 

TCDD TEQs (FULL DLs) 

PENTTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 

DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

Medium 

EPC 
Value 

6.1 E-05 

1.2E-08 

78E-03 

9.6E-04 

8.5E-04 

ZOE-05 

7.3E-03 

6. IE-OS 

1.2E-08 

78E-03 

g.6E-04 

8.5E-04 

-
ZOE-05 

73E-03 

Medium 

EPC 
Units 

mg/L 

mg/L 

mg/L 

m g ^ 

mg/L 

mg/L 

OE-fOO 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 
Value 

6.15E-05 

1.23E-08 

7.80E-03 

9.60E-04 

8.50E-04 

2.00E-O5 

7.26E-03 

6.15E-05 

1.23E-08 

7.80E-03 

9.60E-04 

8.50E-04 

2.00E-05 

7.26E-03 

Route 

EPC 
Units 

mg/L 

mg'L 

mg/L 

mg/L 

mg/L 

mg/L 

OE-tOO 

mg'L 

mg/L 

mg/L 

mg/L 

mg'L 

mg'L 

mg'L 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

8.4E-07 

1.0E-10 

6.4E-05 

7.9E-06 

7.0E-06 

1.6E-07 

6.0E-05 

(2) 

(2) 

(2) 
4.5E-07 

1.5E-06 

2.4E-08 

8.7E-08 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Stope 

Factor 

7.30E-ri)0 

1.50E-tO5 

4.00E-01 

5.50E-02 

5.40E-01 

8 .30E- ( ^ 

1.50E-fO0 

7.30E-fO0 

1.50E-tO5 

4.00E-01 

5.50E-O2 

5.40E-01 

6.30E-fO0 

1.50E-KO0 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg'kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg'kg-day)-' 

(mg'kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)-' 

(mg/kg-day)-' 

(mg/kg-day)-' 

(mgrt<8KJay)-' 

(mg/kg-day)' 

(mg/kg-day)-' 

(mg/kg-day)-' 

Total Risk Across Al l Exposure Routes/Pathways 

Cancer 

Risk 

6.1 E-06 

1.5E-05 

2.6E-05 

4.3E-07 

3.6E-06 

1.0E-06 

9.0E-05 

1.4E-04 

NA 

NA 

NA 

2.4E-08 

8.3E-07 

1.5E-07 

1.3E-07 

1.1 E-06 

1.4E-04 



TABLE 4.19a 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
MecSum: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 

Route 

Ingestion 

Dennal 

Parametei 

Code 

Cgw 

IRgw 

EF 

ED 

ED 

BW 

AT-C 
AT-N 

Cgw 

A 

DAevent 

EV 

ED 

ED 

EF 

t ^ n . 

t* 

T 

B 

Kp 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemcal Concentration In Gfoundwatar 

Water Ingestion Rate 

Exposure Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentration in Groundwater 

Skin Surface Area 

Absort>ed Dose per Event 

Event Frequency 

Exposure Duration (Age 6-16) - RME 

Exposure Duration (Age 17-30) - RME 

Exposure Frequency 

Duration of Event 

Ttme to reach steady state 

Lag Time 

Bunge Model Constant 

Penneability Coeffksiant from Water 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg'L 

L/day 

days/year 

years 

years 

ka 
days 

days 

m ^ 

cm== 

mfj'cm'-event 
event/day 

years 

years 

days/year 

hour/event 

hour/event 

hour/event 

dimensionless 

cm/hour 

kg 
days 

days 

RME 

Value 

Maximum 

1.S 

350 

2 

4 

IS 

25.550 

2,190 

Maximum 

6.600 

chemlcal-specffic 

1 

2 

4 

350 

0.33 

chemical-specilic 

chemlcal-specffic 

chemcal-spedfic 

chemical-Gpecliic 

15 

25.550 

2,190 

RHE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

USEPA, August 1997 

USEPA. May 1993 

USEPA May 1993,2005 

USEPA. May 1993,2005 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA December 2002 
U.S. EPA, July 2004 

U.S. EPA, JuV 2004 

Professional Judgement 

USEPA, May 1993,2005 

USEPA, May 1993.2005 

U.S. EPA, May 1993 

Professional Judgement 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

CTE 

Value 

MaxinuTn 

0.66 

234 

2 

NA 

IS 

25,550 

730 

MaxifTium 

6,600 

1 

2 

NA 

234 

0.25 

chemical-specilic 

chemical-specflic 

chemical-specific 

chemical-specific 

IS 

25,550 

730 

CTE 

Rattonala/ 

Reference 

U.S. EPA, December 2002 
U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

NA 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, Decamber 1989 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

U.S. EPA, May 1993 

NA 

U.S. EPA, May 1993 

Professional Judgement 

U.S. EPA, JuV 2004 

U.S. EPA, JuV 2004 

U.S. EPA, JuV 2004 

U.S. EPA JuV 2004 

U.S. EPA, May 1993 

U.S. EPA December 1989 

U.S. EPA December 1989 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg'day) = 

CowxIRowx EFx ED 

BWxAT 

CDI = Chronic Daily Intake 

USEPA, December 1989 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally aiisorijed dose from 

water (DAD) are provided in Section 6.Z4.4 

of the text 

USEPA, July 2004 

Daily Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Non-Mutaoenic Chemicals 
Cancer Ingestion Intake(RME) = 8.22E-03 

Cancer Dermal Intake(RME) = 3.62E-i01 

Mutagenic Chemicals 
Cancer Ingestion Intake (Ages 6-16) - RME = 2.74E-03 

Cancer Ingestion Intake (Ages 17-30) - RME = 5.48E-03 
Cancer Demial Intake (Ages 6-16) - RME = 1.21 E-i-01 

Cancer Dermal Intake (Ages 17-30) - RME = 2.41E-t01 

Cancer Ingestion Intake(CTE) = 8.06E-04 
Ceincer Dennal Intake(CTE) = 8.O6E-1-OO 

Non-cardnoaenic Chemicals 
Noncancer Ingestion Intake(RME) = 9.59E-02 

Noncancer Dermal Intake(RME) = 4.22E-H02 
Noncancer Ingestion Intake(CTE) = 2.82E-02 

Noncancer Dermal Intake(CTE) = 2.82E-H02 

Table 4-19a 7-19a B-19a Site 21 GW residential child-CTE 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) — FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

SITE 21 - BUILDING 1517 
NAVAL STATION GREAT LAKES. ILLINOIS 

02/02A11 

REFERENCES: U.S. EPA, July 2004 
DERMAL CONTACT: 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*. DAevent = 2FA x Kp x C x CF x (6T x teven1/3.1416) ° * 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t*. DAevent = FA x Kp x C x CF x ((tevent/(1 -i- B)) + (2T x ((1 -i-3B+3B^)/(1 -i- B)^))) 

DAevent = AW^ORBED DOSE PER EVENT (MG/CM^/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM^) W/HERE: FA = FRACTION ABSORBED (DIMENSIONLESS) 
EV = EVE^fT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) tevent = DURATION OF EVENT (HR/EVENT) 
BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1 L/1000 CM^ 
AT = AVERAGING TIME (DAYS) t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONI FRS) 

CHEMICAL 

BAP EQUIVALENT (FULL DL) 
TCDD TEQs (FULL DLs) | 
PENTACHLOROPHENOL 
BENZENE 

GW CONC. 
(mg/L) 

0.00006146 
1.23E-08 

0.0078 
0.00096 

ORGANIC OR 
INORGANIC? 

0 

O 

O 

0 

t* (HR) 

1.17E-f01 
3.01E-K01 
1.38E-K)1 
7;00E-01 

tevent 

2.50E-01 
2.50E-01 
2.50E-01 
2.50E-01 

T(HR) 

2.69E-fO0 
6.82E-h00 
3.30E+00 
2.90E-01 

Kp (CM/HR) 

7.01 E-01 
8.10E-01 
3.90E-01 
1.50E-02 

B 

4.27E-IO0 
5.60E-I-00 
2.50E-f00 
1.OOE-01 

FA 

1 
0.5 
0.9 
1 

DAevent 

9.77E-08 
1.80E-11 
6.87E-06 
1.07E-08 

^ 



TABLE 7.19a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SrrE 21 • BUILDING 1617 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe Future 
Medium Groundwater 
Exposure Medium Groundwater 
Exposure Point Entire Srte 
Receptor Population Resident 
Receptor Age Child 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concem 

BAP EQUIVALENT (FULL DI 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

BAP EQUIVALENT (FULL DI 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 
DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

(total) 

Medium 
EPC 

Value 

61 E-05 

12E-08 

7 8E-03 

9 6E-04 

8 5E-04 

2 0E-05 

7 3E-03 

3 5E-03 

1 5E-02 

3 4E+01 

5 4E+O0 

61 E-05 

12E-08 

7 8E-03 

9 6E-04 

8 5E-04 

2 0E-05 

7 3E-03 

3 5E-03 

1 5E-02 

3 4E+01 

5 4E+O0 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 
Value 

6 15E-05 

1 23E-08 

7 80E-03 

9 60E-04 

8 50E-04 

2 OOE-05 

7 26E-03 

3 45E-03 

153E-02 

3 40E+01 

5 40E+00 

615E-05 

123E-08 

7 80E-03 

9 60E-04 

8 50E-04 

2 OOE-05 

7 26E-03 

3 45E-03 

1 53E-02 

3 40E+01 

5 40E+00 

Route 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Non-Cancer) 

1 7E-06 

3 5E-10 

2 2E-04 

2 7E-05 

2 4E-05 

5 6E-07 

2 0E-04 

9 7E-05 

4 3E-04 

9 6E-01 

15E-01 

(2) 

(2) 

(2) 
3 0E-06 

1 OE-05 

17E-07 

51 E-07 

2 4E-07 

1 1E-06 

2 4E-03 

3 8E-04 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Dose 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

8 OOE-03 

3 OOE-04 

1 OOE-03 

3 0E-04 

7 0E-01 

4 70E-02 

1 OOE-09 

5 OOE-03 

4 OOE-03 

1 OOE-02 

8 00E.O3 

3 OOE-04 

2 50E-05 

3 OOE-04 

7 OOE-01 

1 88E-03 

Reference 
Dose Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

NA 

3 5E-01 

4 4E-02 

6 8E-03 

2 4E-03 

71 E-05 

6 8E-01 

9 7E-02 

1 4E-KX) 

1 4E+00 

3 2E+00 

7.2E+00 

NA 
NA 

NA 

7 6E-04 

1 OE-03 

21 E-05 

17E-03 

9 7E-03 

3 6E-03 

3 4E-03 

2 0E-01 

2.2E-01 

7 
(1) Specify Medium-Specrfic (M) or Route-Specific (R) EPC selected for hazard calculation 

(2) Chemical with very high log Kow and therefore outside of the predictive range of the EPA demial uptake model from water 

NA = Not assessed for this pathway 



TABLE 8.19a- CErfTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timefianie: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Exposure 

Route 

Ingestion 

Dermal 

Oiemlcal 

of Potential 

Concem 

BAP EQUIVALENT ( F U U 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BRNZFNF 

TETRACHLOROETHYLEN 

DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

BAP EQUIVALENT (FULL 

TCDD TEQs ( F U a DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLEN 

DELTA-BHC (ALPHA-BHC 
SURROGATE) 

ARSENIC 

(total) 

Medium 

EPC 

Value 

6.1 E-05 

1.2E-08 

7.BE-03 

9.6E-04 

8.5E-04 

2.0E-05 

7.3E-03 

6.1 E-05 

1.2E-08 

7.8E-03 

9.6E-04 

B.5E-04 

2.0E-05 

7.3E-03 

Medium 

EPC 

Untts 

mg/L 

mg/L 

mg/L 

mg/L 

mgO. 

mg/L 

OE+OO 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 

Value 

6.15E-05 

1.Z3E-08 

7.80E-03 

9.60E-04 

8.50E-04 

2.00E-05 

7.26E-03 

6.15E-05 

1.23E-08 

7.80E-03 

9.60E-04 

8.50E-O4 

2.00E-05 

7.26E-03 

Route 

EPC 

Units 

mg/L 

mgO. 

mg/L 

mg/L 

mg/L 

mg/L 

OE-fOO 

mg/L 

mg/L 

mg/L 

mg/L 

mg'L 

mg/L 

mg/L 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

tA 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

5.0E-OB 

9.9E-12 

6.3E-06 

7.7E-07 

6.9E-07 

1.6E-08 

5.9E-06 

(2) 

(2) 

(2) 

8.6E-08 

3.0E-07 

4.7E-09 

1.5E-08 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kgrday 

mg/kgKlay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg^iay 

mg/kg-day 

Cancer Skipe 

Factor 

7.30E+00 

1.50E•^O5 

4.00E-01 

5.50E-02 

5.40E-01 

6.30E-^O0 

1.50E-fO0 

7.30E+00 

1.50E-K)5 

4.00E-01 

5.50E-02 

5.40E-01 

6.30E-^O0 

• 1.50E->00 

Cancer Slope 

Factor Units 

(mg/kg-day)"* 

(mg/kg-day)' 

(mgfltg-day)' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg^iay)"' 

(mgfl<g-day)"' 

(mg/kg-day)"' 

(mg/kg^lay)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg^lay)"' 

To ta l R isk Across Al l Exposure Routes/Pathways 

Cancer 

Risk 

3.6E-07 

1.5E-08 

2.5E-08 

4.3E-0a 

3.7E-07 

1.0E-07 

8.8E-06 

1.4E-05 

NA 

NA 

NA 

4.8E-09 

1.6E-07 

3.0E-08 

2.2E-08 

2^E-07 

1.4E-05 

^ 



TABLE 4-20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES 

SrTE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenano Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

• • 

Fxposure Route 

1 Inhalation 

Receptor Populatksn 

Resklents 

Receptor Age 

Child 

Exposure Point 

Site 21 GW 

Parameter 
Code 

S 

IRsh 

EF 

K 

ED 

BW 

Ra 

CF 

Ds 

Dt 

AT-C 

AT-N 

Parameter Definition 

Volatile Chemical Generation Rate 

Inhalation Rate of volatiles in shower 

Exposure Frequency 

Mass Transfer Coefftelent 

Exposure Duration 

Body Weight 

Air Exchange Rate 

ConversKjn Factor 

Shower Duration 

Total Time in Bathroom 

Averaging Time (Cancel) 

Averaging Time (Noncancer) 

Value 

Derived 

0.6 

350 

Derived 

6 

15 

0.017 

60 

15 

20 

25550 

2190 

Units 

mg/m3-min shower 

m3/hr 

days/year 

min 

years 

kg 

min-1 

mIn/hr 

min 

min 

days 

days 

Rationale/ 
Reference 

Foster&Chrostowski 1987 

U.S. EPA, 1991 

U.S. EPA, 1991 

Foster&Chrostowski 1987 

U.S. EPA, 1991 

U.S. EPA, 1991 

Foster&Chrostowski 1987 

U.S. EPA, 2004 

Professional judgement 

U.S. EPA. 1989 

U.S. EPA ,1989 

Intake Equatton/ 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

S x I R s h x K x E F x E D 
B W x A T x R a x C F 

K = Ds •(• exp(-Ra X Dt)/Ra - [exp(Ra) x (Ds-Dt)yRa 

Sources 

U.S. EPA, 1989: Risk Assessment Gukiance for Superfund. Vol 1: Human Health Evaluatk>n Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Gukiance for Dermal Risk Assessment) Rnal. EPA/54a/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987. Inheilation Exposure to Volatile Organic Contaminants in the Shower. 

Unit IrrtakB Calculations (calculates a dose of ma/ko-dav that Is more consistent wfth Foster/ChrostowsM modeH 

Inhalatkin Intake = (IRsh x EF x ED)/(BW x AT x Ra x CF) 

Cancer Inhalation Intake = 3.29E-03 Noncancer lnhalatk>n Intake s 3.84E-02 

• • 

2/2/2011 



Shower-RME 

Volatilization From Showering 
Source: Foster & CtirostowskI, 1987. 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: 
Receptor Population: 
Receptor Age: Child 

Parameter 
Ra 
Ds 
Dt 
Fr 
Sv 
ts 
d 
T1 
Ts 
ml 
ms 
K 

Value 
0.0167 

15 
20 
10 
12 
2 
1 

293 
320 

0.982 
0.616 

2.79 

Definition 
air exchange rate, (min"̂ ) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (L/min) 
shower room air volume, (m^ 
shower dropler drop time, (sec) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (K) 
water viscosity at T1, (cp) 
water viscosity at Ts, (cp) 
mass transfer coefficient, (min) 

Error in Calcs? No = 0, Yes > 0 

• • 

Chemical 

BENZENE 
TETRACHLOROETHYLE 

Cw 
(ugA.) 
0.960 
0.85 

Volatile 

Y 
Y 

MW 
(g/mole) 
7.81E-t01 
1.66E-I-02 

H 
(atm-m^/mo 

5.56E-03 
1.84E-02 

Kl 
(cm/hr) 
15.01 
10.30 

Kg 
(cm/hr) 
1440.23 
988.38 

KL 
(cm/hr) 

1.44E+01 
1.02E-I-01 

Kal 
(cm/hr) 

1.90E-fO1 
1.34E-f01 

Cwd 
mg/L 

4.50E-04 
3.06E-04 

S 

3.75E-04 
2.55E-04 

S x K 

1.05E-03 
7.12E-04 

S x K 

1.05E-03 
7.12E-04 

Paget 



TABLE 7.20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SrrE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

BENZENE 
TETRACHLOROETHYLENE 

(total) 

Medium 
EPC 

Value 

9.60E-01 
8.50E-01 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

1.OE-03 
7.1 E-04 

Route 
EPC 
Units 

mg/m'' 
mg/m^ 

EPC 
Selected 

for Hazard 
Calculation • 

R 
R 

Intake 
(Non-Cancer) 

4.0E-05 
2.7E-05 

Total Hazard index 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg-day 

Inhalation 
Reference 

Dose 

0.0086 
0.077 

Reference 
Dose 
Units 

mg/kg-day 
mg/kg^lay 

. Across All Exposure Routes/Pathways 

Hazard 
Quotient 

4.7E-03 
3.5E-04 

5.03E-03 

0.005 
' S = Volatile Chemical Generation Rate. K = Mass Transfer Coefficient 

« ^ 

Table 4-20 7-20 8-20 Srte 21 GW shower res child-RME Table7.20 2/2/2011 3:05 PM 



TABLE a20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISK 

EXPOSURE OF ADULT RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Reskient 
Receptor Age: Child 

• • 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

BENZENE 
TETRACHLOROETHYLENE 

(total) 

Medium 
EPC 

Value 

9.60E-01 
8.50E-01 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

1.05E-03 
7.12E-04 

Route 
EPC 
Units 

mg/m'° 
mg/m' 

EPC Selected 
for Risk 

Calculation ̂  

R 
R 

Intake 
(Cancer) 

3.4E-08 
2.3E-06 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/k&^lay 

Inhalatton 
Cancer Sbpe 

Factor 

2.7E-02 
2.1 E-02 

CSR 
Units 

(mg/kg-day)"' 
(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

9.4E-08 
4.8E-08 

1.4E-07 
1.4E-07 

S = Volatile Chemical Generatton Rate. K = Mass Transfer Coefficient 

' Specify Medium-Specifk: (M) or Route-Specifk; (R) EPC selected for hazard cateulatton. 

/ 
Table 4-20 7-20 8-20 Site 21 GW shower res child-RME Table8.20 2/2/2011 3:05 PM 



TABLE 4-20a 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

SHE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route 

1 inhalation 

Receptor Population 

Residents 

Receptor Age 

ChlW 

Exposure Point 

Site 21 GW 

Parameter 
Code 

S 

IRsh 

EF 

K 

ED 

BW 

Ra 

CF 

Ds 

Dt 

AT-C 

AT-N 

Parameter Definition 

Volatile Chemkal Generation Rate 

Inhalation Rate of volatiles in shower 

Exposure Frequency 

Mass Transfer Coeffkaent 

Exposure Duration 

Body Weight 

Air Exchange Rate 

Converston Factor 

Shower Duration 

Total Time in Bathroom 

Averaging Time (Cancer) 

Averaging Time (Noncancer) 

Value 

Derived 

0.6 

350 

Derived 

2 

15 

0.017 

60 

10 

15 

25550 

730 

Units 

mg/mS-min shower 

m3/hr 

days/year 

min 

years 

kg 

mirvl 

min/hr 

min 

min 

days 

days 

Rationale/ 
Reference 

Foster&Chrostowski, 1987 

USEPA, Decemt)er 1989 

USEPA, May 1993 

Foster&Chrostowski, 1987 

USEPA, May 1993 

USEPA, May 1993 

Foster&Chrostowski, 1987 

Professional Judgement 

Professksnal Judgement 

USEPA, Decemt>er 1989 

USEPA, Deceml>er 1989 

Intake Equatnn/ 
Model Name 

Chronk: Daily Intake (CDI) (mg/kg^lay)= 

SxlRshxK?cEF;tED 
BWxATxRaxCF 

K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)l/Ra 

1 

• 

Sources 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/050. 

U.S. EPA, 1991: Risk Assessment Gukieince for Superfund - Supplemental Gwdance- Standard Default Exposure Factors Interim Rnal. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Si4)plemental Gukiance for Dermal Risk Assessment) Rnal. EPA/54Q/R/9g/005. 

Foster, S A and P.C. Chrostowski, 1987. Inheilatbn Exposure to Volatile Organk: Contaminants in the Shower. 

Unit Intake Calculations /calculates a dose of ma/ko-dav that Is more consistent wfth Foster/ChrostowsM modell 

Inhalatton Intake = (IRsh x EF x ED)/(BW x AT x Ra x CF) 

Cancer Inhalation Intake = 1.1 OE-03 Noncancer Inhalation Intake = 3.84E-02 

2/2/2011 



Volatilization From Showering 
Source: Foster & Chrostowsid, 1987. 

Shower-CTE 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: 
Receptor Population: 
Receptor Age: Child 

Parameter 
Ra 
Ds 
Dt 
Fr 
Sv 
ts 
d 
T l 
Ts 
ml 
ms 
K 

Value 
0.0167 

10 
15 
10 
12 
2 
1 

293 
320 

0.982 
0.616 

1.53 

Definition 
air exchange rate, (min"̂ ) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (L/min) 
shower room air volume, (m') 
shower dropler drop time, (sec) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (IC) 
water viscosity at T l , (cp) 
water viscosity at Ts, (cp) 
mass transfer coefficient, (min) 

Error in Calcs? No = 0, Yes > 0 

Chemical 

BENZENE 
TETRACHLOROETHYLE 

Cw 
(ugfl.) 
0.960 
0.85 

Volatile 

Y 
Y 

MW 
(g/mole) 
7.81 E+01 
1.66E+02 

H 
(atm-mVmo 

5.56E-03 
1.84E-02 

Kl 
(cm/hr) 
15.01 
10.30 

Kg 
(cm/hr) 
1440.23 
988.38 

KL 
(cm/hr) 

1.44E-I-01 
1.02E-K)1 

Kal 
(cm/hr) 

1.90E-h01 
1.34E-I01 

Cwd 
mg/L 

4.50E-04 
3.06E-04 

S 

3.75E-04 
2.55E-04 

S x K 

5.72E-04 
3.89E-04 

S x K 

5.72E-04 
3.89E-04 

Pagel 



TABLE 7.20a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF CHILD RESIDENTS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SrTE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point Entire Site 
Receptor Populatbn: Resident 
Receptor Age: Child 

Exposure 

Route 

Inhalation 

Chemical 
of Potential 

Concem 

BENZENE 
TETRACHLOROETHYLENE 

(total) 

Medium 
EPC 
Value 

9.60E-01 
8.50E-01 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

5.7E-04 
3.9E-04 

Route 
EPC 
Units 

mg/m'' 
mg/m^ 

EPC 
Selected 

for Hazard 
Calculatkin 

R 
R 

Intake 
(Non-Cancer) 

2.2E-05 
1.5E-05 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg<lay 

lnhalatk>n 
Reference 

Dose 

0.0086 
0.077 

RefereiHse 
Dose 
Units 

mg/kg-day 
mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

2.6E-03 
1.9E-04 

2.75E-03 

0.003 
' S = Volatile Chemical Generation Rate. K = Mekss Transfer CoefTident 

Table 4-20a 7-20a 8-20a Site 21 GW shower res child-CTE Table7.20a 2/2/2011 3-.22PM 



TABLE 8.20a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISK 

EXPOSURE OF CHILD RESIDEI4TS BY INHALATION OF VOLATILES RELEASED FROM GROUNDWATER THROUGH SHOWERING 

SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Mediim: Air 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concem 

BENZENE .̂  
TETRACHLOROETT1YLENE 

(totaO 

Medium 
EPC 
Value 

9.60E-01 
8.50E-01 

Medium 
EPC 
Units 

mg/L 
mg/L 

Route 
EPC 

(SxK)' 

5.72E-04 
3.89E-04 

Route 
EPC 
Units 

mg/m'' 
mg/m' 

EPC Steeled 
for Risk 

Calrailatfon* 

R 
R 

Intake 
(Cancer) 

6.3E-07 
4.3E-07 

Intake 
(Cancer) 

Units 

mg/kg-day 
mg/kg^Jay 

Inhalatkm 
Cancer Slope 

Factor 

Z7E-02 
2.1 E-02 

CSR 
Units 

(mg/kg-day)"' 
(mg/kg^lay)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.7E-08 
8.8E-0g 

2.6E-08 
2.6E-08 

' S = Volatile Cfiemkal Generatk3n Rate. K = Mass Transfer Coefficient 

^ Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard cak:ulatk)n. 

# 
Table 4-20a 7-20a 8-20a Site 21 GW shower res child-CTE Table8.20a 2/2/2011 3:22 PM 



TABL£ e.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCnaN WOFKER 

SITE 21-BUIUJMG 1517 

NAVAL STA'nON GREAT LAKES, ILLINOIS 

ScanaitoTknetraiiig: 

RacafHorPopUaliaa-

RecepkrAse: A i U I 

Futun 

ConsttuctenWoitof 

Mmtum 

SCO 

Soi 

GreundMder 

E jqnsun 

M « & m 

Suilace 

Set 

Substnfscc 

Sod 

Graundwaler 

Ej^osure 

PcM 

EntlicSila 

EnlbESIti! 

Entire SBE 

Chsmlcd 

BAP EQUVALENT (FUU. DLs) 

NAPHTHALENE (panic) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

AKTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volaiael 

BAP EQUIVALENT (FUJ . DLi) 

NAPHTHALENE (panic.) 

AROCLOR 1260 

TCOD TEQs ( F U a DLs) 

ALUMMLM 

ARSSJIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (yoteBe) 

BAP EQUIVALB<T (FUU. DL) 

TCOD T E O s ( F U a DLs) 

PatTACHLOHOPHENOL 

B B C E N E 

TETRACHLOROeTHYLBilE 

DELTABHC ( A U « H A « 0 

A R S B I C 

CADMIUM 

COBALT 

IRON 

MANGAfESE 

Ingeiltori 

2J)4E-06 

7.»7E-ae 

2.7BE-0e 

4.azE-a7 

1.S9E-06 

4.87E-C9 

«£7E-0a 

7.06E-O7 

Cttdnooenlc Rnk 

Hialaiion 

6.4t<)8 

7.2E.a9 

6 06-07 

4JE-0e 

1.1E^I7 

5JE-a9 

6.6&0e 

6.1E-11 

2JE-11 

Dennal 

S.aE-a7 

3.3E-0e 

2.5E-0g 

3.6E-0e 

6.2E-07 

2.aE-a9 

4J2E-10 

6.4E-0e 

NA 

NA 

NA 

1JE-10 

Aje£.CB 

«2E-10 

2.4E-0B 

Total Risk lor Surface SoB 

Total Risli for S i t e u l a c e Son 

Total Risk tor Gioundwater 

Ei^osuia 

Routes Total 

2.8E-06 

ME-oa 

- 3.0EO8 

S.aE-07 

7.2E-0e 

6.0E-07 

4.9E-08 

2.2E.06 

tSE-09 

a iE-09 

B.8E-a7 

SJE-09 

6.6E-0e 

2.5E-10 

4.6E-a9 

B.2E-10 

2.4E-a9 

4.aE-as 

a2E-06 

a.1E-09 

Chenaeai 

. 
BAP EQUIVALBfT (FUX DLs) 

NAPHTHALBJE (pai«c) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMRJM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volatlls) 

BAP EQUVALBJT (RJU. DLs) 

NAPHTHALENE (pant.) 

AR(XLOR1260 

TCOO TEQs ( F U a DLs) 

ALUMINUM 

ARSej IC 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALB4E (WHaHe) 

BAP EOUIVALBrr (FULL D g 

TCOO TEQs (FUaOLs) 

P B ^ A C H L O R C P H a « X 

BBOENE 

rETRACHLOR0ETHYUe« 

DELTA4HC (ALPHA4HO 

ARSENIC 

CADMIUM 

COOALT 

IRON 

MANGANESE 

Piln>a>y 

Target Oioan 

NA 

Boeyweig i t (general) 

Devdofnent i i 

CNS 

Longevity (general) 

SWn,CVS 

Kidney 

Kkhey 

FelolDxldtyASSSons 

Blood 

Gablmiiilpslliial System 

GabliubilesUiial System 

CNS 

CNS 

Kidney 

NA 

Body Weight (generBl) 

Kyt, bnmunotogical 

CNS 

SUn,CVS 

Kidney 

relulUKiUty/QSAane 

Bknd 

taastrotntEstbial System 

CNS 

CNS 

Kidney 

NA 

Liner 

HemaUjlogluil 

l int 
Uvar 

SkkvCVS 

Kkmey 

Blood 

CNS 

NocvCwdnoganic Hazard Oiotlent 

Ingestion 

1.2E-01 

1.1 E-01 

s.aE.az 

4.4E02 

SJE-OZ 

3.9E-03 

4.4E-a2 

2.7E-az 

2.0E-O1 

7.aE.a2 

13E-01 

1.7E<1 

1.0E^)2 

BGE-03 

7.7E-04 

7.4E-Ce 

1.SE-a2 

41E-<S 

S-TE-OZ 

3^E-02 

6.8E-03 

2.7&01 

12E.01 

1JE-01 

5.4E-04 

1JE-0e 

Inhalation 

3L2E-a6 

1.1E+00 

6.0&01 

B8E03 

Z.4E.01 

31E-01 

sjseoi 

g i E 4 a o 

S-OE-OZ 

B S B W 

• 2JBE.0* 

91E-01 

I.1E+00 

1.8E-01 

7.4E-01 

6JE400 

3ilE-03 

5.2E-03 

1.8E-04 

1.1E-05 

Dermal 

. 

5.iE-az 

ixe-a2 

2JE-a3 

5.3E-03 

3.1E-02 

1.7E-03 

S.2E-03 

aJE.03 

NA 

NA 

NA 

S2E-04 

a2E-04 

2.6E.04 

2.0E-O4 

1.8E-02 

6LgE-a3 

6JSB<a 

3.9E-01 

Total HI lor SuIfacaSoa 

Total HI lor Si^sultace Soi 

Total HI lor (Smundwaler 

Elfiosure 

Routes T c M 

3.S-0S 

1.7E-01 

i .2E-ai 

is£tm 
4 4E-a2 

a4E'41 

1JE-02 

2.BE-ai 

3JE-01 

75E-01 

7XE-ce 

SJE-01 

9.2E400 

a6E-a2 

9.6E-03 

a9E-04 

1.1E-03 

1.1E-01 

2.1E-0Z 

asE-oi 

1.1E400 

Z2E-01 

6.aE-a3 

^J>6^<X) 

3 ^ - 0 1 

6.5E400 

3.6E-03 

i J E - o e 

5.2E-a3 

agE-04 

5JE-0« 

2.6E-0« 

2.0E-04 

1.BE-a2 

6JE-03 

6.SE-03 

3JE-ai 

13.3 

102 

0 4 

Total Rok Across AD Meda and AD Ei^iosure Routes Total HI Across A I Meds and A I Exposure Routes 

Total bnmurw System HI > 

Total Bkxid H I -

Total CVS HI = 

Total Neuiokigkal One CNS) HI ^ 

BolV W a i ^ « LongavRy (GanetBl)> 

Total Gastiukitptiinal HI t 

Total Mdnay Hi t 

Total FslElaiddly & De««l HI • 

L l n r H I > 



TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL/MAINTENANCE WORKER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILUNOIS 

Scenark) Timeframe: Current/Future 

Receptor Populatnn: Occupational Worker 

Receptor Age: Adult 

Medium 

Soil 

Fxposure 

Medium 

Surface 

Soil 

Exposure 

Point 

Entire Site 

Chemical 

BAP EQUIVALENT (FULL DLs) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM. 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Ingestkm 

3.44E-05 

1.56E-07 

1.76E-06 

1.25E-05 

Carcinogenk: Risk 

Inhalation Demial 

2.9E-05 

1.4E-07 

3.5E-07 

2.5E-06 

Total Risk for Surface Soil 

Fxposure 

Routes Total 

6.4E-05 

3.0E-07 

2.1 E-06 

1.5E-05 

8.1 E-05 

Chemical 

BAP EQUIVALEf^<FULL DLs) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Primary 

Target Organ 

NA 

Eye, immunok>gical 

Developmental 

CNS 

Longevity (general) 

Skin. CVS 

KMney 

Kklney 

Fetotoxicity/GS/Bone 

Blood 

Gastrointestinal System 

Gastrointestinal System 

CNS 

CNS 

Kklney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.1 E-02 

3.3E-02 

9.7E-03 

5.0E-03 

7.8E-02 

4.6E-04 

6.3E-03 

1.6E-02 

2.6E-02 

6.3E-03 

4.7E-02 

1.6E-02 

7.6E-03 

2.0E-03 

Inhalation 

1.3E-05 

Dermal 

1.0E-02 

6.5E-03 

1.5E-02 

1.7E-03 

Total HI for Surface Soil 

Exposure 

Routes Total 

2.1 E-02 

3.9E-02 

9.7E-03 

5.0E-03 

9.3E-02 

4.6E-04 

8.0E-03 

1.6E-02 

2.6E-02 

6.3E-03 

4.7E-02 

1.6E-02 

7.6E-03 

2.0E-03 

0.3 

Total Risk Across All Media and All Exposure Routes 8.E-05 

Total Immune System HI = 

Total Bkxjd HI = 

Total CVS HI = 

Total Neurok>gical'(inc. CNS) HI = 

Body Weight & Longevity (General)= 

0.02 

0.03 

0.09 

0.03 

0.005 

ledia and All Exposure Routes 

Total Gastrointestinal HI = 

Total Kidney HI = 

Total Fetotoxicity & Devel HI = 

Liver HI = 

0.3 

0.05 

0.01 

0.06 



«w 
TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - YOUTH TRESPASSER 

SITE21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILLINOIS 

Scenario Timeframe: Current/Future 
Receptor Population: Trespasser 
Receptor Age: Youth 

Medium 

Soil 

Exposure 

Medium 

Surface 

Soil 

Exposure 

Point 

Entire Site 

Chemical 

BAP EQUIVAI FNT (FULL DLs) 

NAPHTHALENE (paitic.) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volatile) 

ingestkm 

7.15E-06 

1.08E-08 

1.22E-07 

8.66E-07 

Carcinogenic Risk 

Inhaiatnn Dermal 

6.1 E-08 

9.9E-09 

i4E-08 • 

1.7E-07 

Total Risk for Surface Soil 

Exposure 

Routes Total 

1.3E-05 

2.1 E-08 

1.5E-07 

1.0E-06 

• 1.4E-05 

Chemical 

BAP EQUIVALENT (FULL DLs) 

NAPHTHALENE (partio.) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volatile) 

Primary 

Target Organ 

NA 

Body Weight (general) 

Eye, immunotogfcal 

Developmental 

CNS 

Longevity (generaO 

Skin. CVS 

Kklney 

KkJney 

Fetotoxicity/GS/Bone 

Blood 

Gastrointestii^l System 

Gastrointestinal System 

CNS 

CNS 

Kklney 

Body Weight (general) 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.9E-03 

5.7E-03 

1.7E-03 

8.6E-04 

1.3E-02 

8.0E-05 

1.1E-03 

2.9E-03 

4.6E-03 

1.1 E-03 

8.1 E-03 

2.8E-03 

1.3E-03 

3.5E-04 

Inhalatkin 

3.4E-07 

Dermal 

1.7E-03 . 

1.1E-03 

2.7E-03 

2.9E-04 

Total HI for Surface Soil 

Exposure 

Routes Total 

3.6E-03 

6.8E-03 

1.7E-03 

8.6E-04 

• 1.6E-02 

8.0E-05 

1.4E-03 

2.9E-03 

4.6E-03 

1.1 E-03 

8.1 E-03 

2.8E-03 

1.3E-03 

3.5E-04 

0.05 

Total Risk Across All Media and All Exposure Routes 1.E-05 Total HI Across All Media and All Exposure Routes 0.05 

Total Immune System HI = 

Total Blood HI = 

Total CVS HI = 

Total Neurokjgteal (Inc. CNS) HI = 

Body Weight & Longevity (General)= 

0.004 

0.005 

0.02 

0.006 

0.0009 

Total Gastrointestinal HI = 

Total Kidney HI = 

Total Fetotoxicity & Devel HI = 

Liver HI = 

0.009 

0.002 

0.0097 

# 



TABLE 9 4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR nSKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT-

STTE 21 - BUILDING 1517 

NAVAL STATKM GREAT LAKES, ILLINOIS 

Scenario Ttmeham*: Current/FutuiB 
ReceptorPcpuJaUen: AiUtResldent 
RecemorAge: A<m 

Medhn 

Son 

Soa 

(amundHBler 

Exposure 

Msdum 

Surface 

SoD 

Sutrsurtace 

Soi 

Exposure 

PoW 

Entire Site 

EnUreSlte 

Entire Site 

Chemcal 

BAP EOUIVALEKT (FULL DLs) 

AHOCl£)R1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIIM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volaOe) 

BAP EQUIVALSfr (FULL DU) 

NAPHTHALENE 

AROCLOR 1260 

TCOD TEQs (Fua DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL Dl j 

TCDD TEQs (FUU-DLs) 

PENTACHLOHOPtffl^OL 

BENZENE 

TETRACHlXmOETHYlENE 

DELTA-BHC (ALPHA*HC) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Ingeslicn 

3.iaE-04 

S.7GE-07 

Z36E-06 

341E-0S 

248E44 

413E^)7 

3.96E-07 

EME-05 

7.7E-06 

1.7E« 

2JE-05 

S.OE-07 

4J&06 

i.2E-oe 

1.aE04 

Caidnogenlc RfsK 

Inhaluuii 

B.0E-0a 

4.1 E-08 

Dennal 

1.e&04 

3.BE-07 

2JE-0T 

4.1E^16 

1.3E04 

2JE-07 

4.7E-08 

7.2E.06 

NA 

NA 

NA 

5.7E.a8 

1.BE4e 

3.6E-07 

3.DE-07 

Total Rbk lor Surlace Sol 

Total Risk lor Subsurlace Sol 

Total Rsk for Gmndnstar 

Enposure 

RoulasTijIal 

4.8E-04 

1.1E46 

2.6&06 

3.E&0S 

aaE04 

fl4&<l7 

4.4E^)7 

6.7E-05 

7.7E-06 

1.7E-0S 

2.9E-0S 

6JE-07 

ejsoe 
1JE-06 

l.aE-04 

a2E-04 

44E-04 

1.7E-04 

Ctenticat 

Pilmaiy 

Target Organ 

BAP EOUIVALBfT (FULL Dl£)| NA 

AROCLOR 1260 

nXIDTEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (votatDa) 

Eye, Imrminologcal 

CNS 

SMn,CVS 

Ndney 

Kidney 

Fetotooodty/GS/Bona 

BMod 

Gastrointestinal System 

Gasttomestnal System 

CNS 

CNS 

Ndney 

Body V i r o ^ (general] 

BAP EOmVALBfT (FULL DLE)| NA 

NAPHTHALENE 

AROCLOR 1260 

TCOD TEQs (FUa DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

IMERCURY 

VANADIUM 

BAP EQUIVALENT (FULL Og 

TCDD TEQs (FULL DU) 

PENTACHLOROPHENOL 

BENZENE 

TETIMCHLOROETMYLBIE 

DELTA-BHC (ALPHA-BHC) 

ARSENIC 

CADMOM 

COBALT 

IRON 

MANGANESE 

Body WeIgM (general) 

Eye, Immunolaglcal 

Deveiapmental 

CNS 

Sldn,CVS 

Kktiey 

FetotoxtdtyAiS'Bone 

Bkxid 

Gastrointestinal System 

CNS 

CNS 

KUiey 

NA 

DevdcpntontBl 

Direr 

HBmBtCiDQiCSl 

Uver 

Uvar 

adn.CVS 

Ndney 

Bkxx) 

GaatnAitestlnal System 

CNS 

Non^^anlnagenlc Hazard Quoeert 

kigeslian 

4.9E-02 

4.eE-oe 

AjxJia 

1 J « I 2 

2JE.01 

1.6E4>3 

1.8&02 

7 4E-02 

B.1E.a2 

2SE-02 

1.4E-01 

7.1E^I2 

4.1E-02 

19E-03 

a2E.04 

3QE-a2 

7.7E03 

3JE-aZ 

3.8&01 

1JE-a2 

1.6E )̂2 

1.1 E<1 

1JE01 

*Xr ia 
2.2E-03 

aiE-03 

NA 

3.4E-01 

*JS£Aa 

CG&OS 

2.3E-03 

1.8E.03 

4.0E-a2 

1JE-01 

14E*00 

1.3E>00 

aiEtOO 

Inhalallui 

21E-04 

1 OE-03 

7.6&05 

Dennal 

2.SE-02 

5.5E-03 

2.BE-02 

2.8E-03 

1.7E^)2 

g.2E-04 

4.6EK)2 

2.1E-03 

NA 

NA 

NA 

7.6E-04 

1.OE-03 

S.SE-04 

1.2E^>« 

1.1E^I2 

41&03 

4.06-03 

2JB01 

Total HI lor Surface SoO 

Total HI lor Subsurface SoO 

Total HI lor Qraundmter 

Exposure 

Routes TOW 

7.7E-0Z 

aiE-oe 

4.0E.a2 

1.8E-0Z 

2.5E^)1 

1.6E-03 

2.1 £-02 

7/»6-02 

B1E-02 

2.9E-02 

1.4E-01 

7.1E-0Z 

4 1E-0Z 

3iE-03 

3 i E * 4 

4.7E-02 

a s - 0 3 

ssB^a 
4JE-01 

1.5E-a2 

i.6E-az 

I.IE^ll 

1JE-01 

4.9E-a2 

22 -03 

aiE-03 

a4E-01 

4.3E-02 

B.3E-03 

iS£.ca 

2.4S03 

4.0E.a2 

2.0E.01 

1.4E400 

IJE^OO 

a4E.OO 

0.9 

0.8 

68 

Total Risk Across AD Meda and AD Exposure Routes | 7.E.04 | Total HI Across All Meiia and AD Exposure Routes J 

i f 
Total Immune System HI is 

Total Btood H I . 

Total C V S H -

Total NeiBOlooical (kic CNS) HI 1 

Body Weigtit & Longevity (General)^ 

Total Gastroinlestnal HI c 

Total tOdney HI c 

Total Fetotoxk^y & Oevel M •> 

Liver H I - 0.0488 



TABLE 9.5. REASONABLE MAXMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CXaPCs - FUTURE CHILD RESOENT 

SrrE21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLiNOIS 

Scenario Timeframe: Current/Future 

Receptor Populalion: CliDd Resident 

RceeptofAga: Adult 

Medum 

Sid 

SoD 

Groundmster 

Exposure 

Itoif ium 

Surlace 

Sot 

SulBurface 

SoO 

P o M 

EnUreSlte 

Entire Site 

Er«reStta 

Chemfcal 

BAP EQUIVALENT (FUU. DLs) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSB4IC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

WIANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL DLs) 

NAPHTHALENE (pane.) 

AROCLOR 1260 

TCODTEOs (FULLDLS) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALB^E (volatile) 

BAP EQUIVALENT (FULL DL) 

TCOD TEQs (FULL D U ) 

PENTACHLOROPHENOL 

BENZENE 

TETHACHL0R0ETHYIB4E 

DELTABHC ( A I P H * B H C ) 

ARSENC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Ingestion 

2.16E-03 

1.58E-06 

5.51E-06 

7.96E.05 

1.68E413 

9 64E-07 

9.24E^I7 

1.40E-04 

a i E - 0 6 

1.5&05 

2.6E^15 

4JE-07 

a8E-06 

1.0E-06 

6.0E-06 

CardnogenfcRhk 

Inhelalion 

84E-0S 

4JE-0S 

Dennal 

7.9E-04 

6.2E-a7 

4 8E-07 

6.7E-06 

6.1 E-04 

3JE-07 

7JE-f l8 

1.2&0S 

NA 

NA 

NA 

2.4E-a8 

BJE-07 

1.5E-07 

1JE-07 

Total Risk lor Surface SoD 

Total Rbk lor Sutsuifaca SoO 

Total Rbk for Groundtotsr 

Exposurs 

Routes Total 

2JE-03 

6 0E-06 

a6E-a5 

2.3&03 

1JE-06 

1.0E-06 

1.5E-04 

aSE-OT 

4.7EK)6 

12E-06 

g.0E«5 

aoEm3 

i 4 E - 0 3 

8.6E-05 

Chemical 

BAP EQUIVALENT (FULL DLs) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADtlflUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL DLs] 

NAPHTHALENE (panic.) 

AROCLOR 1260 

TCOO TEQs ( F U U . D U ) 

A L U M M I M 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (vdalDe) 

BAP EOmVALBTT (FULL DL) 

TCODTEOs ( F U U . D U ) 

PENTACHLOROPHENOL 

BENZENE 

TETTMCHIDHOETHYLENE 

DELTABHC ( A L P H A « i O 

ARSENiq 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Primary 

Target Organ 

NA 

OcvoiofvncntBl 

CNS 

Longevity (general) 

Stan, CVS 

Mdney 

KMwy 

Fetotaadly/GS/Bone 

Bteod 

Gastrolntastinal System 

Gastrointestinal System 

CNS 

CNS 

Kdney 

NA 

Body WeigM (general) 

^ f e , Immunalogcal 

Developmental 

CNS 

Skin, CVS 

Ndney 

F^totoxicity/GS/Bone 

Btood 

Gastrointestinal System 

CNS 

CNS 

Kkhey 

Boijy Weight (general) 

NA 

Uver 

Hematological 

Uver 

Uver 

SMn,CVS 

Kidney 

Bhxxl 

CNS 

Non-CarcmogaA: Hazard Quotem 

kigestkxi 

4.6E-01 

4JE-01 

aoE-o i 

1.7&01 

2.1E400 

1.5E-02 

I .TE^ l l 

6.9E-01 

7 J E ^ ) 1 

2.7E-01 

I JE tOO 

t 6 E - 0 1 

S-SE-OI 

a7E-02 

2 J E ^ Q 

2JE-01 

7.2E-a2 

aiE-oi 

a6E«00 

1.2E-01 

1.5E-01 

l i l E f f l O 

1.2E't<IO 

4.6&01 

NA 

12E400 

15E-01 

2.3E-Q2 

a2E-03 

6/4E-03 

1.4E-ai 

6 . t E 4 1 

4.9E40a 

4.7E+00 

1.1E«01 ' 

InhalBlion 

2.1E-04 

4.7&03 

asE^x 

Dennal 

1JE-01 

3 6E-02 

1.7E01 

1.9E-a2 

1 1E-01 

6i)E43 

aoE^ii 

1.4E4S 

NA 

NA 

NA 

1 . 3 E « 

1 J & 0 3 

9.5E-04 

2.0E-04 

1JE-02 

71E-03 

6JE-03 

4.0E-01 

Total Hi lor Surface Sol 

Total HI lor Subsurface SoO 

Total HI for Graundoater 

Exposure 

Routes Total 

a.4E-01 

4 6 & 0 1 

aSE-OI 

1.7E-01 

2.2E400 

1.5E-a2 

1.86-01 

6.9&01 

7 J & 0 1 

2.7E01 

1JE400 

6.6E-01 

a8E^)1 

aTE-OZ 

2 3 E « 3 

asE-01 

73E-a2 

a i & o i 

aoE^ii 

asE-too 

1 iE<1 

I J E ^ I 

LOE^OO 

1.2E400 

4.6&01 

1.ZE400 

1J&01 

2A&02 

1.0E-02 

7JE.03 

1.4E-01 

asE-oi 

4JE400 

4.7E400 

1.1E+01 

8.1 

7.7 

2 1 3 

Total Rsk Across AD Media and A I EifXisure Routes | a E ^ a | Total HI Across AB Meda and AD Exposure Routes 

Total Immune System HI • 

Total Ekxxl HI > 

Total CVS H I -

Total NeurokigkBl (Inc CNS) HI = 

B u ^ We igH & Longevity (General). 

Total Gastrointestinal H I -

Total Kkkiey HI > 

Total Fetotoxicity & Devel HI • 

Uver H I . 

a76 

a42 
017 



% f 
TABLE 9.6 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS 

SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Timeframe: 
Receptor Populatton; 

Receptor Age: Child 

Future 

Resident 
-h Adult 

Medium 

Soil 

Soil 

Groundwater 

Exposure 

Medium 

Surface 

Soil 

Subsurface 

Soil 

Groundwater 

Exposure 

Point 

Entire Site 

Entire Sits 

Entire Site 

Chemical 

BAP EQUIVALENT (FULL DLs) 

NAPHTHALENE (partta.) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volatile) 

BAP EQUIVALENT (FULL DLs) 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL DL) 

TCDD TEQs (FULL DU) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 

DELTA-BHC (ALPHA-BHC) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Carcinogenic Risk 

Ingestion 

3.4E-03 

1.1 E-06 

8.6E-06 

1.2E-04 

1.9E-03 

1.4E-06 

1.3E-06 

2.0E-04 

1.4E-05 

3.2E-05 

5.5E-05 

9.3E-07 

8.1 E-06 

2,2E-06 

1.9E-04 

Inhalation 

1.7E-07 

9.0E-08 

Dermal 

9.5E-04 

1.0E-0e 

7.5E-07 

1.1 E-05 

7.4E-04 

6.1 E-07 

1.2E-07 

1.0E-05 

8.2E-08 

2.8E-06 

5.1 E-07 

4.3E-07 

Total Risk for Surface Soil 

Total Risk for Subsurface Soil 

Total Risk tor Groundwater 

Exposure 

Routes Total 

4.4E-03 

2.1 E-06 

9.4E-0e 

1.4E-04 

2.7E-03 

2.0E-06 

1.4E-06 

2.2E-04 

1.4E-05 

3.2E-05 

5.5E-05 

1.2E-06 

1.1 E-05 

2.7E-0e 

1.9E-04 

4.SE-03 

2.9E-03 

3.1 E-04 

Total Risk Across All Media and All Exposure Routes 4.0E-03 



TABLE a i a C B m i A L T B J D W C Y EXPOSURE (CTE) 

S U M M R Y OF RECB>TOR RISKS A l O HAZARDS FOR COPCs - CX3NSTRUCT10N WORKER 

S n E 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenario Ttoielrame: 

Receptor Pnptintlnn: 

RecaptorAge: AduR 

Future 

• & 

Medium 

Sol 

SoO 

Qrounooater 

Eivosure 

Mscfun 

Suilace 

Sot 

fijf^p^fTfnrf 

See 

QroundMter 

Eqiosuie 

Point 

Entire Site 

Entire SAe 

Entire sue 

Oiemxal 

BAP EQUIVAl£NT (FUU. D U ) 

NAPHTHALBIE (peitic) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSBflC 

BARIUM 

CADMIUM 

CHROMIUM 

CXXALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (vdaHe) 

BAP EOUIVALB^ (FULL D U ) 

NAPHTHALENE (pertfc.) 

AROCLOR 1260 

TCDD TEQs (FULL D U ) 

ALUMNUM 

ARSEMC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALa^E (vcMDe) 

BAP EQUIVALENT (FULL DL) 

TCDD TEQs (FULL D U ) 

PB(rACH.OROPH»IOL 

B E N Z B E 

TETRACW.OROETHYLENE 

Da .TA«HC(A lPHA*HC) 

ARSSDC 

CADMIUM 

CCBALT 

IRON 

MANGANESE 

Ingestion 

7J0E-08 

8 52E-10 

1J9E^ie 

a i7E-08 

4.69&08 

3.8CE-10 

2J3E.09 

a01E-08 

Csicinoganc Rdk 

mhalattan 

8JE-a9 

64E-10 

aTE-OO 

B1E-09 

aoE-og 

a4E-10 

2.8E-08 

liE-08 

Dermal 

1.9E-08 

24E-10 

aaE-fo 

aiE«s 

i.2E-ae 

1.1E-10 

1.4E-10 

aOE-09 

NA 

NA 

NA 

1 1E-10 

3.1 £49 

SJE-10 

1.2E-09 

Total Risk for Surface See 

Total Risk for Sutsur fue SoD 

Total RBk for Groundwatar 

Er^josuie 

Routes Total 

a iE -08 

1.1E-09 

1.SE-08 

a3E-08 

a 4 E - i a 

a7E-08 

a i E - 0 9 

aoE-oe 

5JE-10 

2JSSOB 

a i E - o e 

i 4 E - 1 0 

2JE-08 

1.2E-a8 

1.1E-10 

a iE -09 

asE-io 

l iE-09 

2.2E-07 

1.6E-07 

aOE-09 

Chemfcal 

BAP EQUIVALENT (FULL D U ) 

NAPHTHALENE (pertfc.) 

ARCX1.OR1260 

TCOO TECS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

OJPPER 

IRON 

MERCXBY 

VANADIUM 

NAPHTHALENE (vdaUle) 

BAP EQUIVALENT (FULL DU) 

NAPHTHALB4E (pant . ) 

AROCLOR 1280 

TCOO TEQs (FUU. D U ) 

ALUMINUM 

ARSENC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (votdlle) 

BAP EQUIVALENT (FULL DL) 

TCOD TEQs (FULL D U ) " 

PENTAI>fLC3RCPt«NCX. 

BENZENE 

TFTTMCHLCjnOETHYLeC 

DH.TA.BHC(ALPHA«Hq 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Pi tnaiy 

Target Organ 

NA 

Body Weight (general) 

Eye, immundogleal 

Developmantal 

CNS 

S k n C V S 

Kidney 

Kidney 

FetoluiMjlirt3S/Bone 

Bknd 

Gastrointestinal System 

Gastrointeslinai System 

CNS . 

CNS 

Kidney 

BodyWel^ (gsnere l ) 

NA 

B o i V W e l i ^ (general) 

CNS 

Skin,CVS 

Kidney 

Fetotoxidty^QSfions 

Bkxxt 

Cat l j i i i i tet l inf t l System 

CNS 

CNS 

K « * » y 

Body Weight (generaO 

NA 

Devetopmental 

Liver 

Hematological 

Uver 

Uver 

S k H C V S 

Mdney 

Bkiad 

GaEtrolntesdnAl Systam 

CNS 

Non^Saidnogenfc Hazanl Quotient 

ingestion 

i JE -a2 

6.6E-Ce 

6 4 ^ 0 3 

4.SE-03 

4.2E.a3 

a 4 E 0 4 

3.9E-03 

1.7E-03 

a7E^)2 

3.8E-03 

a 4 E ' ^ 

2 1 £.02 

a2E-04 

a i E - 0 3 

asE-os 

a9E.03 

65E-03 

7JE-03 

4.1 E-03 

21E4X3 

1JE-a3 

aaE.02 

asE-oz 

2.4E-a2 

5.6E-06 

a6E-03 

-

Inttalabon 

7.2E-06 

1.4E-01 

7JE-02 

1.4E-03 

2.2E-a2 

L B E . ^ 

I.OE-OI 

I.IE-tOO 

1.8E.03 

1JE-04 

1.4E-05 

1JE-01 

7JE-02 

1.2E^B 

1.4E-a2 

1.4E^)1 

l .^ ' tOO 

ai&04 

2iE^M 

Dennal 

3 6E-Q3 

a4E-03 

2.5E-04 

a i E - 0 4 

1.7E-03 

a7E-04 

24E-04 

1.7E04 

NA 

NA 

NA 

aOE-04 

a5E '0« 

1JE-04 

9.SE.05 

9JE.a3 

a4e.03 

S J E ^ B 

asE-oi 

Total HI lor Surface Son 

Total HI for Subsurface So8 

Total HI for Groundwater 

Eiqxisure 

Routes Total 

7.2E-a6 

1.7EHE 

aoE-oz 

f S E . m 

4.5E-a3 

a.2E-as 

a i E - 0 3 

26E-02 

2 1 E-02 

1.4E-01 

a9E-03 

a4E-02 

1.1E400 

2.1E.<I3 

3.1 E-03 

1JE-04 

aoE-os 

7.6E-CQ 

l.OE-02 

1JE-01 

aOEKB 

1.4E-0Z 

1JE.02 

\SB.<n 

tSE•^a 

1JE*00 

3.7E-04 

a6E-03 

2.SE-04 

aOEKM 

aSE-04 

1.K-04 

9JE-05 _ 

9JE-03 

3.46-03 

a3E-03 

aBE-01 

1.7 

i £ 

0.4 

Total Risk Across AB Meda and All Ei^osuie Routes Total HI Across A I Meda and AD Eipoeute Routes F 

• • 

Total Immune System HI •= 

Total Blood HI = 

Total CVS H I . 

Total Neuntogical One O G ) HI • 

Body Weight & Longevty ({Senerel). 

Total Gastromtestaial HI o 

Total KMnay H I . 

Total FeloicDdcily& Devel H I . 

Uver HI 1= 

a14 

0.0005 
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TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATlONAL/MAIf^TENANCE WORKER 

SITE 21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenarto Timeframe: Current/Future 
Receptor Populatton: Occt^iational Worker 
Receptor Age: Adult 

Medium 

SoO 

Fxposure 

Medium 

Surface 

Soil , 

Exposure 

Point 

Entire Site 

Chemical 

BAP EQUIVALENT (FULL DLs) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMOf^ 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Ingestion 

1.43E-06 

1.70E-08 

2.77E-07 

1.03E-06 

Carcinogenic Risk 

Inhalation 

• 

Dermal 

2.5E-07 

3.1E-09 

1.1 E-08 

4.1 E-08 

Total Risk for Surface Soil 

Exposure 

Routes Total 

1.7E-06 

2.0E-08 

2.9E-07 

1.1 E-06 

3.1 E-06 

Chemtoal 

BAP EQUIVALENT (FULL DLs) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Primary 

Target Organ 

NA 

Eye, immunotogtoal 

Developmental 

CNS 

Longevity (general) 

SWn, CVS 

Kidney 

Kidney 

Fetotoxtoity/GS/Bone 

Btood 

Gastrointestinal System 

Gastrointestinal System 

CNS 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingesliuii 

3.3E-03 

1.4E-02 

3.3E-03 

1.1 E-03 

1.8E-02 

1.6E-04 

9.9E-04 

2.9E-03 

9.4E-03 

1.OE-03 . 

1.6E-02 

5.4E-03 

8.1 E-04 

7.9E-04 

Inhalatnn 

7.6E-07 

Dermal 

6.1 E-04 

5.7E-04 

7.0E-O4 

5.2E-05 

Total HI for Surface Soli 

Exposure 

Routes Total 

3.9E-03 

1.5E-02 

3.3E-03 

1.1 E-03 

1.9E-02 

1.6E-04 

1.OE-03 

2.9E-03 

9.4E-03 

1.OE-03 

1.6E-02 

5.4E-03 

8.1 E-04 

7.9E-04 

0.08 

TiTtal Risk Across All Media and All Exposure Routes 3.E-06 

Totcil Immune System HI = 

Total Btood HI = 

Total CVS HI = 

Total Neurotogical (inc. CNS) HI = 

Body Weight & Longevity (GeneraO= 

0.004 

0.009 

0.02 

0.009 

0.001 

ledia and All Exposure Routes 

Total Gastrointestinal HI = 

Total Kidney HI = 

Total Fetotoxfcity & Devel HI = 

Liver HI = 

0.08 

0.02 

0.002 

0.02 

« » 
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TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - YOUTH TRESPASSER 

SITE21-BUILDING 1517 

NAVAL STATION GREAT LAKES. ILLINOIS 

Scenarto Timeltame: Current/Future 
Receptor Population: Trespasser 
Receptor Age: Youth 

Medium 

Soli 

Exposure 

Medium 

Surface 

Exposure 

Point 

Entire Site 

Chemtoal 

BAP EQUIVALENT (FULL DU) 

AROCLOR 1260 

TCODTEOs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Ingestton 

4.73E-07 

1.87E-09 

3.04E-08 

1.13E-07 

Cardnogento Risk 

Inhalation Demial 

1.5E-07 

6.5E-10 

2.3E-0g 

8.4E-09 

Total Risk for Surface Soil 

Exposure 

Routes Total 

6.3E-07 

2.5E-09 

3.3E-0a 

1.2E-07 

7.8E-07 

Chemical 

BAP EQUIVALENT (FULL DU) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Primary 

Target Organ 

NA 

Eye, immunotogical 

Developmental 

CNS 

Longevity (general) 

Skin, CVS 

Kklney 

Kklney 

Fetotoxicity/GS/Bone 

Blood 

Gastrointestinal System 

Gastrointestinal System 

CNS 

CtJS 

Kidney 

Non-Carcinogento Hazard Quotient 

Ingestion 

3.3E-04 

1.4E-03 

3.2E-04 

1.1 E-04 

1.8E-03 

1.6E-05 

9.8E-05 

2.9E-04 

9.3E-04 

9.9E-05 

1.6E-03 

5.3E-04 

8.0E-05 

7.9E-05 

Inhalation 

2.1 E-08 

Dermal 

1.1 E-04 

1.1 E-04 

1.3E-04 

9.7E-06 

Total HI for Surface Soil 

Exposure 

Routes Total 

4.4E-04 

1.5E-03 

3.Z&W 

1.1 E-04 

1.9E-03 

1.6E-05 

1.1E-04 

2.9E-04 

9.3E-04 

9.9E-05 

.1.6E-03 

5.3E-04 

8.0E-05 

7.9E^D5 

0.008 

Totcil Risk Across All Media Etnd All Exposure Routes 8.E-07 

Total Immune System HI = 

Total Blood HI = 

Total CVS HI = 

Total Neurotogtoal (inc. CNS) HI = 

Body Weight & Longevity (General)= 

0.0004 

0.0009 

0.0019 

0.0009 

0.0001 

ledia and All Exposure Routes 

Total Gastrointestinal HI = 

Total Kidney HI = 

Total Fetotoxicity & Devel HI = 

Liver HI = 

0.008 

• 

0.002 

0.0002 

0.0018 

« • 



TABLE a4a. CENTRAL TENDENCY EXPOSUFIE (CTE) 

SUMMARY OF RECEPTOR R»(S AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE21-BUDJ1ING1S17 

NAVAL STA'nON GREAT LAKES, LUNOS 

Scenario Timefr«n»: Cunent/Future 
Receptor Populatcn: Adutt Rasidant 
RaceplorAge: AduB 

Medium 

SoS 

SoB 

Groundwater 

Expoaure 

Medium 

Surface 

SoO 

Subsurface 

SoO 

Groundwater 

Expoaure 

Poml 

Entire Site 

EntneSllB 

EnUreSlte 

Chunfcal 

BAP EQUIVALENT (FULL DU) 

AROCLOR 1280 

TCODTEOs 

ALUMMUM 

ANTIMONY 

ARSB4IC 

BARIUM 

CADMIUM 

CHROMUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALEhrr (FULL DU) 

NAPHTHALENE 

ARfXLORIZSO 

TCDD TBQs (FULL DU) 

ALUkimUM 

ARSEMC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MAN(iANESE 

MERCURY 

VANADIUM 

BAP BJUIVALENT (FULL Oy 

TCDD TEQs (FULDU) 

PENTACHLOROPHENOL 

BENZENE 

rETRACHLOnOETHYLENE 

DELTA-BHC (ALPHA-BHC) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

kigestion 

l lBE-oe 

1.41EOB 

23C£.tn 

b.5BBtlT 

7.76E-07 

e.45B09 

3.S8E-08 

a28E-07 

5JE-07 

2.4E-06 

AJCe-06 

asE-oe 

S.9E-07 

1.6E-07 

1.4E-05 

Carcnogenic Risk 

inhalallon 

e.6E-09 

4.4E-09 

Deimal 

1.8E47 

ZJE-09 

7JE49 

Z.SE48 

1.1E-fl7 

1i)E-09 

1JE-09 

2.8E-ae 

NA 

NA 

NA 

9.7E-a9 

3JE-07 

aiE« 

4JE^I8 

Total Risk for Surfa» Sol 

Total Rak for Subsurface SoS 

Total ffisk for Groundwater 

BgxBura 

Routes Total 

14E-a6 

1.6E-08 

2.4E-07 

B.9&a7 

8J9E-07 

7.5E.09 

4.0E-08 

8.6E-07 

5JE-07 

^4E-06 

4.0E-06 

a6E-08 • 

9.2E.a7 

2.2E-07 

14E-05 

2.SE^X 

1.8E-06 

2.2E-0S 

Chemical 

Target Organ 

BAP EQUIVALENT (FUU. DU)| NA 

ARCXXOR12eo 

TCODTEOs 

AUJMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CAOIiaLM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

Eye, uiBiHjrxtk^Lal 

CNS 

Longevity (general) 

Skin,CVS 

Kidney 

Kidney 

FetotDxiclty/GS/Bone 

Blood 

(Sastraintsstgial Syslam 

GastrDintestnal System 

CNS 

CNS 

Kidney 

BAP EQUWALEMT (FULL DU)j NA 

NAPKTHALENE 

ARCXX.OR1260 

TCOD TEQs (FULL DU) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMUM 

CX3BALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL DIJ 

TCDO TEQs (FULL DU) 

PB^TACHLOROPHENOL 

BENZENE 

rETRACHLOROeiHYLENE 

DELTA-BHC (ALPHA-BHC) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Body Weight (general) 

eye, rmmunologlcal 

Devekipmental 

CNS 

Skin. CVS 

Kidney 

FetoloxcSy^GS'Bone 

Bkiod 

GBStrouilBstinal Systsm 

CNS 

CNS 

Kidney 

NA 

Developmental 

Uver 

IterrutoteflCBl 

Uver 

Uver 

SWn, CVS 

Kidney 

Blood 

GBStrua lUtstinal Systsm 

CNS 

NovCaidnogenfc Hazanl Quolient 

nosstion 

3.5E-03 

1.5E-0e 

32E-03 

1.2E.a3 

1.9E-02 

1.7E04 

1.1 E-03 

aiE-os 

LOE^S 

1.1&03 

1.B&02 

aTECS 

8.7E04 

8.5E-D4 

B.9E06 

16E-03 

2.6E-03 

4JE-03 

1.8E.a2 

5.7E-04 

2J&03 

1.4E-02 

1 3 E « 

6.4E.a3 

1.5E^)4 

9.7E.04 

NA 

1.6&01 

Z.0E-a2 

3.1 E«3 

1.1E-03 

B.5&CM 

1.9E02 

8.8E.02 

6.5E4)1 

6.2E.01 

2.BE40a 

Inhalalinn 

9.0E.O6 

a7E04 

2jE.as 

Dennal 

5.6E04 

5.2E-04 

6.SE<»4 

4.8E-05 

2.6E-04 

8.8E-0S 

63E-04 

2.eE-os 

NA 

NA 

NA 

4 4E-04 

aiE-04 

3.2&04 

aoE-os 

5.7E-03 

^lE-OS 

. Zi)E-03 

23E-01 

Total HI for Surface Soli 

Total HI for Subsurface Sol 

Total HI for Gnundwalar 

Exposure 

Routes Total 

4.1&03 

1.6E-oe 

356-03 

1.2E-03 

2.0E-02 

1.7E-04 

1.1E-03 

aiE^o 
I.OE-QZ 

1.1&03 

1.8E-02 

a7E-03 

a.8B04 

8.SE-04 

9JE-06 

1.9E-03 

2.7&03 

4.3E-03 

1.SE-a2 

5.9E-04 

2JE.03 

1.4E-a2 

1.8E-a2 

6.4E-03 

1.5E.04 

97E-04 

1.6E-01 

Z.aE-02 

3.gE-03 

1.7E-09 

I^E^B 

i.9E-az 

B4E-02 

asE-oi 

a2E-01 

aiE40o 

008 

aos 

47 

Total Risk Across AD Media and AS Exposure Routes iE-05 Total HI Across AI Media and All Exposure Routes | 5 

« • 

Total Invnune System H I . 

Total BkXMJ HI B 

Total CVS H I . 

Total NeuRiiogical (Inc. CNS) HI« 

Body Weight & longevity (General]^ 

0.006 

a i 
aooe 

Total Gastrointestnal H I . ' 

Total KIdnsy HI > 

Total FBlutuiJUly & Devel HI •= 

Uver His 

0.098 

0.023 



TABLE 9 Ja. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCB - FUTURE CHILD RESIDEhrr 

S(TE21-BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Scenano Taneframs: Current/Future 
Receptor Populalion: Chid Resident 
RaceptorAge: Adult 

MetSum 

SoD 

Son 

Groundwater 

El^oeurs 

Medium 

Surface 

Son 

Subsurface 

SoS 

Gioundwater 

Pomt 

Entire She 

EnUreSlte 

Entire Site 

OMTiicad 

BAP EQUIVALENT (FULL DU) 

AROCLOR 1260 

TCDDTECJs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CAOtflUM 

CHROtflUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL DU) 

AflCXX0R1260 

TCOD TEQs (FULL DU) 

ALUMINUM 

ARSB«C 

CADfilUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FUU DL) 

TCDD TEQs (FULL OU) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 

DELTA-BHC (ALPHA-BHC) 

ARSENC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Ingestion 

3.iaE-06 

3.76E-ae 

614E-07 

2^SE-06 

2.07E-06 

1.72E-08 

1.03E^17 

i21E-06 

3.6E^J7 

1.5E<I6 

2.5E-06 

4JE^)8 

3.7E-<J7 

i.oE-or 

8.8E.<« 

Canilnoeanc (Vsk 

kihalalkin 

I.TE^M 

aBE-09 

Dennal 

46E-07 

5.SE-09 

2.1E.08 

7.7E^Ie 

3.0E-O7 

2.7E-09 

3.5E.a9 

7.4E-08 

IM 

NA 

NA 

4.8E-09 

1.6E-07 

3.0E-08 

22E-08 

Total Risk lor Surface Sdl 

Total Rsk for Subsuifeca Soa 

Total Rsk for Groundwater 

Exposure 

Routes Total 

3.6E-06 

4.4E-0B 

a3E-07 

2.4E-06 

2.4E-a6 

2.0E-08 

1.1E-07 

2JE-0e 

a4E-08 

5.4E-07 

1JE-07 

B.8E-06 

a7E-06 

4JE-06 

0.5E-06 

Chemfcal 

BAP EOuivALErrr ( F U L L D U ) 

AROCLOR 1260 

TCDDTECJs 

ALUMNUM 

ANTIMOTY 

ARSENC 

BARIUM 

CHROMIUM 

CI3BALT 

COPPER 

IRON 

MANGANESE 

MSICURY 

VANADIUM 

Prlmaiy 

Target Organ 

NA 

Devefcpmental 

CNS 

LongevKy (general) 

Skin, CVS 

Ndney 

Kidney 

Felotoxicity/BS/Bone 

Blood 

Gastramtsstiiial Systsm 

(aastmintestinal System 

CNS 

CNS 

Kidney 

BAP EQUIVALENT (FULL DU)| NA 

AROCX0H126O 

TCDD TEQs (FUaOU) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMBUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FWL DLJ 

TCOO TEQs (FUaOU) 

PENTACHLOHOPtCNOL 

BENZENE 

TETRACHLOROETHYLENE 

DELTA-BHC (ALPHA-BHC) 

ARSENIC 

CADMIUM 

OJBALT 

IRON 

MAI4BANESE 

Devefcpmental 

C:NS 

Skin, CVS 

Kidney 

FetatoxsilyjGS/Bone 

Blood 

Gastmintastnal System 

CNS 

CNS 

Kkhey 

NA 

Dovslopmsntsl 

Liver 

nonoioto^cBi 

Uvar 

Uver 

Stan. CVS 

Kkhey 

Bload 

GBstrointsstind Systsm 

CNS 

Non-CanAvigsnc Hazanl Quotient 

Ingestion 

3.3E-a2 

1.4E-01 

3.3E-a2 

11E-0Z 

1AE-01 

1.6E-03 

9.8E-03 

2.9E-0Z 

9.4E-08 

1.0E-a2 

16E-01 

S4E-02 

81E-03 

7.SE-03 

1.SE-02 

2.4E-02 

4J]E-0Z 

1.7E-01 

SJE-03 

2 ^ - 0 2 

1JE-01 

1J6E-01 

aaE-a2 

1.4E-03 

9.0E413 

NA 

3.5E-01 

4.4E-02 

6.SE-Ga 

2.4E^>3 

1.S&03 

4.1E-Q2 

1.9E-01 

14E4<X) 

1.4E4aO 

6J3E-t<» 

Inhalation 

9.0E-06 

2.6E-03 

1.8E-04 

Dermal 

a2E-03 

4JE-03 

aoE-os 

44E04 

24E-03 

81E-04 

5JE-03 

ZAEO* 

NA 

NA 

NA 

7.EE-04 

1.OE-03 

5.5E-04 

1i)E-04 

9 7&03 

36&03 

3.4E-a3 

4.0EO1 

Total HI lor Surface Son 

Total HI for Subsurface Son 

Routes Total 

3 8 E « 

1JE-01 

3.3E-Q2 

I.IE^IZ 

1JE41 

V6E-03 

10E-Q2 

2.9E-02 

9.4E-02 

1.0E-02 

1.6E-01 

S.4E.02 

aiE-C3 

7JE-03 

1.7&02 

2.5E-02 

4.0E.02 

I J E ^ n 

5.SE-03 

2 ^ . 0 2 

1JE-01 

1.6E-01 

6.(£-a2 

1.4E-a3 

90E-03 

3.5&01 

4.4E-a2 

1.0E-a2 

3.6E.03 

£4E-03 

4.1E.02 

2.0E-01 

1.4E400 

1.4E'lO0 

a7E400 

0.8 

0.6 

10.2 

Total Rtsk Across All Media and All Brposure Routes Total HI Across All Meiia aid All Exposure Routes \_ 

Total Inmune Syslam H = 

Total Blood HI > 

Total CVS Hl = 

Total Neurotogcal (Inc. CNS) H •= 

Body Weight & Longevity (Garwral^-

Total Gaanintestinal HI s 

Total Kidney HI c 

Total FulutuidUly l Devel HI • 

Liver HI D 

" 

171 

024 

0S7 

005 



TABLE 9.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS 

SITE 21 -BUILDING 1517 

NAVAL STATION GREAT LAKES, ILUNOIS 

Scenario Timeframe: Future 
Receptor Population: Resident 
Receptor Age: Child + Adult 

Medium 

Soil 

Soil 

Groundwater 

Exposure 

Medium 

Surface 

Soli 

Subsurface 

Soil 

Groundwater 

Exposure 

Point 

Entire Site 

\ 

Entire Site 

Entire Site 

Chemical 

BAP EQUIVALENT (FULL DLs) 

NAPHTHALENE (partic.) 

AROCLOR 1260 

TCDD TEQs 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

NAPHTHALENE (volatile) 

BAP EQUIVALENT (FUU DU) 

NAPHTHALENE 

AROCLOR 1260 

TCDD TEQs (FULL DLs) 

ALUMINUM 

ARSENIC 

CADMIUM 

CHROMIUM 

COBALT 

IRON 

MANGANESE 

MERCURY 

VANADIUM 

BAP EQUIVALENT (FULL DL) 

TCDD TEQs (FULL DLs) 

PENTACHLOROPHENOL 

BENZENE 

TETRACHLOROETHYLENE 

DELTA-BHC (ALPHA-BHC) 

ARSENIC 

CADMIUM 

COBALT 

IRON 

MANGANESE 

Ingestion 

4.4E-0e 

6.2E-08 

8.4E-07 

3.1 E-06 

2.8E-06 

2.4E-08 

1.4E-07 

3.0E-06 

9.4E-07 

3.9E-06 

6.5E-06 

1.1 E-07 

9.6E-07 

2.6E-07 

2.3E-05 

Carcinogenic Risk 

Inhalation 

• 

2.eE-08 

1.3E-08 

Dermal 

6.4E-07 

8.1E-09 

2.8E-08 

1.1 E-07 

4.2E-07 

3.7E-09 

4.8E-0g 

1.0E-07 

1.4E-08 

4.9E-07 

g.OE-08 

6.7E-08 

Total Risk for Surface Soli 

Total Risk for Subsurface Soil 

Total Risk for Groundwater 

Exposure 

Routes Total 

5.0E-0e 

6.0E-08 

e,7E-07 

3.2E-0e 

3.3E-06 

2.7E-08 

1.5E-07 

3.1 E-06 

9.4E-07 

3.9E-06 

6.5E-0e 

. 1.5E-07 

1.5E-06 

3.5E-07 

2.3E-05 

9.2E-08 

6.6E-06 

3.6E-05 

Total Risk Across All Media and All Exposure Routes 4.4E-05 



DERMAL INORGANIC SAMPLE CALCULATIONS 
EXAMPLE CALCULATIONS 

CLIENT: 
NAVAL STATION GREAT LAKES, ILLINOIS 

Page 1 of 3 

JOB NUMBER: 
0148 

SUBJECT: | 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA. DEC. 1989, 2001 I 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater by an adult resident. 

EQUATION: 

DAD 
DAevent x EV x ED x EF x A 

BW X AT 
Where: 
DAD = dermally absort>ed dose (mg/kg/day) 
DAevent = absorbed does per event (mg/cm^/ev^nt) 
EV = event frequency (events/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
A = skin surface available for contact (cm^) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFd = dermal carcinogenic slope factor ((mg/kg/day)"^) 
RfDd = dennal noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)'^ 
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day) 

EQUATIONS for DAevent: 

For Inoroanlcs: 

DAevent = Kp x Cw x CF x tevent 

For Oroanics: 

If tevent < f, then: DAevent= 2xFAxKpxCwxCFxJ^^^"^^®^'^ 

If tevent > t*, then: DAevent= FAxKpxCwxCFx tevent 
1-i-B 

-f2xtaux 
1-1-38-1-36= 2 ^ 

I (1+B)̂  ; 

^ 

2/2/2011 



EXAMPLE CALCULATIONS Page 2 of 3 

CLIENT: 
NAVAL STATION GREAT LAKES. ILLINOIS 

JOB NUMBER: 
0148 

# 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989,2001 

Where: 
Kp 
Cgw 
tevent 
CF 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 
conversion factor (0.001 L/cm^ 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

Cgw = 
Kp 
tevent = 
CF 

0.0033 mg/L 
1.OOE-03 cm/hr 

0.33 hr/event 
0.001 Ucm^ 

Chemical: Arsenic 

DAevent = 0.001 cm/hr x 0.0033 mg/L x 0.001 L/cm3 

DAevent = 1.09E-09 mg/cm2-event 
# 

RISK CALCULATIONS 

ASSyMPTIpNS: 
A 
EV 
ED 
EF 
BW 
ATc 
ATnc 
CSFd 
RfDd 

= 
= 
= 
= 
= 
= 
= 
= 
= 

18000 cm^/day 
1 event/day 

24 years 
350 days/year 

70 kg 
25550 days 

8760 days 
1.5E+00 (mg/kg/day)"^ 
3.0E-04 (mg/kg/day) 

t 
2/2/2011 



4̂  

EXAMPLE CALCULATIONS Page 3 of 3 

CLIENT: 
NAVAL STATION GREAT UVKES, ILUNOIS 

JOB NUMBER: 
0148 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA. DEC. 1989.2001 

EXAMPLE CARCINOGENIC CALCULATION 

DADc = 1.09E-09mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day 
70 kg X 25550 days 

DADc = 9.21 E-08 mg/kg/day 

ICLR = Not applicable, No CSF available. 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc = 1.09E-09mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day 
70 kg X 8760 days 

DADnc = 2.69E-07 mg/kg/day 

HQ = 2.69E-07 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient 

HQ = 0.0009 

2/2/2011 



Methods for Air Modeling: PEF for On-Site Air Concentrations 

The PEF for estimating on-Site air concentrations from wind-generation of particulates was 

adopted from the U.S. EPA's Soil Screening Guidance: Technical Background Document (U.S. 

EPA, 1996). The particulate emission factor relates the concentration of contaminant in soil with 

the concentration of fiigitive dust particles in the air due to wind erosion. This factor is 

conservative as it is based on an "unlimited reservoir" model and does not assume any depletion 

of constituents in the soil. 

The PEF is calculated according to the following equation: 

PEF (m /̂kg) = Q/C x 3600 s/h 
(0.036 X (1-V) X (UJUd' X F(x)) 

Where: 

Q/C = inverse of the mean concentration at center of square source (g/m^-s per 
kg/m^) 

V = fraction of vegetative cover (unitless) (conservatively assumed: 0.5) 
Um = mean annual windspeed (default U.S. EPA, 1996 - 4.69 m/s) 
Ut = equivalent threshold value of windspeed at 7 m (default U.S. EPA, 1996 

-11.32 m/s) 
F(x) = function dependent on Um/Ut derived using Cowherd et al. (default U.S. 

EPA, 1996-0.194) 

The Q/C term represents the dispersion of the particulates into the atmosphere. In U.S. EPA 

validation of the model, calculated Q/C values have been found to approximate closely true 

conditions for both on-Site and near-field receptors. This term is dependent on the site's size and 

meteorological conditions. However, for the purposes of this BHHRA, the Q/C value of 90.5 

g/m^-s per kg/m', which is based on Zone Vn - average of Q/C for Chicago and Cleveland 

assuming Vi acre exposed area, was selected because these were the closest cities listed (Part 2, 

Table 3 of Technical Guidance Manual -U.S. EPA, 1996). 

An on-Site wind-generated PEF of 1.36 x lO' m'/kg was obtained using the default values of 

many of the criteria (as specified in the guidance and noted above) and including the conservative 

assumption of fraction vegetative cover of 0.5. The PEF was used to calculate air concentrations 

by dividing surface soil EPCs by the PEF. Resulting air concentrations are presented in the Risk 

Characterization tables found in Appendix D. 



EXAMPLE PEF CALCULATIONS Page 1 of 1 

CLIENT: 
NAVSTA, GREAT LAKES. ILLINOIS 

JOB NUMBER: 
0148 

SUBJECT: 
CALCUUTION OF PARTICUALATE EMISSION FACTOR FOR CONSTRUCTION WORKERS 

BASED ON: 
Supplemental Guidance for Developing Soil Scrsening Levels for Superfund Sites (USEPA, Dec. 2002) 

Equation 5-5 
Derivation of the Partteirtate Emission Factor 

, Construction Scenario - Construction Worker 

PEF^» QJC„*1 . * f TxA„ 
556xf!l.]P-*x(3«*V-rt 

[ [ 3 / 3BS<^ 

ParameternJsfinftkin (units) 

PEF,^8id)chronic road particulate endMion tactor (nMcg) 

Q/Co/inverse of 1-ii averiQe air concentrafioR akmg a BtTBigM road 
a«{pnsnt bisectinB a 0^-acn square site (gAn'-s p«r tcs/m*) 

Fo^ispersan coirecSon factor (unnen} 

TKolal tinis enmt wMdi constniction occurs (s) 

An/auiface area of conteminateit road sefpnant (m*) 
IVtengtli of road segment (fl) 
WKftmltti of road segmenl (ft) 

Wimsan vsliicie weight (tons) 

pAiumber of days witti at least 0.01 inches of precipitation 
(da^/year) (see Figure 5-2) 

• Vicr/aum of fleet vehicle Icnometen traveled durins tlw exposure 
duration (Ian) 

X, VKT 
1 

Denult 

die-specific 

73.02 

0.185 
(Appen<feE) 

sHe-specific 

27013 
(AR = L« « W« « 0,(»2903niW) 

site-specific 

sHs-spedfic 

site-apecillc 

1 

Calculation of PEF for Construction Workers 

Q/C 
Fd 
T 
Area (A) 
W 

P 
VKT 

PEF = 

23.02 (g/m2-s per kg/m3) 
0.185 dispersion correction factor (unitiess) 

8.64E-f05 sec 3600 sec/hr x 8hr/day x SOdays/yr 
274.213 m^ 

8 tons 
110 day/year 

40.5 km 

1.27E+06 m'/kg 
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19 
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21 

22 

23 

24 
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26 

27 

28 

29 

30 
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45 
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47 

48 

49 

50 

A l B l C l D l E l F l G l H l | J | K | L 
Example PnsUCL output 

User Selected Options 

From File 

Full Precision 

Confidence Coefficient 

Number of Bootstrap Operations 

General UCL Statistics for Full Data Sets 

WorkSheet.v«t 

OFF 

95% 

2000 

MnSSSitB21 

General Statistics 

Number of Valid Observations 22 Number of Distinct Observations 22 

1 
Raw Statistics 

Minimum 

Maximum 

Mean 

Median 

SD 

Coefficient of Variation 

Skewness 

173 

2420 

588.6 

460 

500.9 

0.851 

2.6 

Log-transformed Statistics 1 

Minimum of Log Data 

Maximum of Log Data 

Mean of log Data 

SD of log Data 

5.153 

7.792 

6.142 

0.665 

Relevant UCL Statistics 

Nonnal Distribution Test 

Shapiro Wllk Test Statistic 

Stiaplro Wilk Critical Value 

0.719 

0.911 

Data not Nomial at 5% Significance Level 

Assuming Nomial Distribution 

95%Student's-tUCL 772.4 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL (Chen-1995) 

95% Modified-t UCL (Johnson-1978) 

827.5 

782.3 

Gamma Distribution Test 

k star (bias con^cted) 

Theta Star 

MLB of Mean 

MLE of Standard Deviation 

nustar 

Approximate Chi Square Value (.05) 

Adjusted Level of Significance 

Adjusted Chi Square Value 

Anderson-Darting Test Statistic 

Anderson-Darling 5% Critical Value 

Kolmogorov-Smimov Test Statistic 

Kolmogorov-Smimov 5% Critical Value 

1.994 

295.1 

588.6 

416.8 

87.76 

67.16 

0.0386 

65.82 

0.567 

0.754 

0.139 

0.188 

Data appear Gamma Distributed at 5% Significance Level 1 

Lpgnormal Distribution Test 1 

Shapiro W l̂ik Test Statistic 0.965 

Shapiro Wllk Critical Value 0.911 

Data appear Lognomnal at 5% Significance Level 

Assuming Lognonnal Distribution 

95% H-UCL 

95% Chebyshev (MVUE) UCL 

97.5% Chebyshev (MVUE) UCL 

99% Chebyshev (MVUE) UCL 

793.9 

950.1 

1113 

1434 

Data Distribution 

Data appear Gamma Distributed at 5% Slgnfflcance Level 

• 

Nonparametric Statistks 

95% CLT UCL 

95% Jackknife UCL 

95% Standard Bootstrap UCL 

95% Bootstrap-t UCL 

95% Hail's Bootstrap UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

95% Cbebyshev(Mean, Sd) UCL 

764 3 

772.4 

763.1 

909.6 

1511 

768.8 

842 

1054 



t A | B | C | D | E | F 

51 

52 

53 

54 

5 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

• '5 

6 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

) 
97 

98 

99 

100 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 

95% Adjusted Gamma UCL 

769.2 

784.9 

Potential UCL to Use 

G 1 H 1 1 J 1 K 
97.5% Chebyshev(Mean, Sd) UCL 

99% Chebyshev(Mean, Sd) UCL 

Use 95% Approximate Gamma UCL 

L 
1256 

1651 

769.2 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most approprrate 95% UCL 

These mcnmmendations are based upon the results of the simulation studies summarized In Singh, Singh, and lad (2002) 

and Singh and Singh (2003). For additional Insight, the user may want to consult a statistician. 

MnSSSIte21womax 

General Statistics 

Number of Valid Observations 21 Number of Distinct Observations 21 1 

1 
Raw Statistics 

Minimum 

Maximum 

Mean 

Median 

SD 

Coefficient of Variation 

Skewness 

173 

1250 

501.4 

456 

296.3 

0.591 

1.209 

Log-transformed Statistics 

Minimum of Log Data 

Maximum of Log Data 

Mean of log Data 

SD of log Data 

5.153 

7.131 

6.064 

0.567 

Relevant UCL Statistics 

Nonnal Distribution Test 

Shapiro Wilk Test Statistic 

Shapiro Wilk Critical Value 

0.883 

0.908 

Data not Nonnal at 5% SIgnlflcanca Level 

Assuming Nonnal Dlstritnition 

95% Studenfs-t UCL 612.9 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL (Chen-1995) 

95% Modified-t UCL (Johnson-1978) 

626 

615.8 

Gamma Distribution Test 

k star (bias corrected) 

Theta Star 

MLE of Mean 

MLE of Standard Deviation 

nustar 

Approximate Chi Square Value (.05) 

Adjusted Level of Significance 

Adjusted Chi Square Value 

Anderson-Darting Test Statistic 

Anderson-Darting 5% Critical Value 

2.952 

169.8 

501.4 

291.8 

124 

99.28 

0.0383 

97.58 

0.287 

0.749 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.973 

Shapiro Wilk Critical Value 0.908 1 

Data appear Lognomial at 5% Significance Level 

Assuming Lognonnal Distribution 

95% H-UCL 

95% Chebyshev (MVUE) UCL 

97.5% Chebyshev (MVUE) UCL 

99% Chebyshev (MVUE) UCL 

654.9 

783.2 

905.6 

1146 

Data Distilbution 

Data appear Gamma Distributed at 5% SIgnlflcanca Level 

Nonparametric Statistics 

95% CLT UCL 

95% Jackknife UCL 

95% Standard Bootstrap UCL 

95% Bootstrap-t UCL 

95% Hall's Bootstrap UCL ( 

B07.8 

S12.9 

504.4 

335.9 

535.1 



101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

A 1 B 1 C 1 D 1 E F 
Kolmogorov-Smimov Test Statistic 0.129 

Kolmogorov-Smimov 5% Criti'cal Value 0.191 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 

95% Adjusted Gamma UCL 

626.3 

637.2 

Potential UCL to Use 

G 1 H 1 1 1 J 1 K 
95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

95% Chebyshev(Mean, Sd) UCL 

97.5% Chebyshev(Mean, Sd) UCL 

• 99% Chebyshev(Mean, Sd) UCL 

Use 95% Approximate Gamma UCL 

L 
610 

619 

783.2 

905.2 

1145 

626.3 

Note: Suggestions regan:ilng ttie selection of a 95% UCL are provided to help tiie user to select ttie most appropriate 95% UCL. 

These recommendations are based upon ttie results of the simulation studies summarized In Singh, Singh, and lad (2002) 

and Singh and Singh (2003). For additional Insight, the user may want to consult a statistician. 
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APPENDIX H 

STATISTICAL SUPPORTING DOCUMENTATION 



For inorganic chemical with average concentrations less than the Illinois background values a statistical 
evaluation was conducted to determine if on average the site concentrations were within background. 
The statistical evaluation consisted of a graphical component (boxplots, normal probability plots, and 
histograms) and a one sample hypothesis test comparing the mean/median concentration at Site 21 to 
the background concentration. For the one sample hypothesis test the Wilcoxon Signed Rank test was 
used because the Shapiro Wilks Normality Test determined that none of the data follow a normal 
distribution. A five percent significance level was used for all statistical tests. The null hypothesis for the 
Wilcoxon Signed Rank test assumed that the median site concentration was within background (less than 
or equal to background) while the alternative hypothesis assumed that site concentrations were greater 
than background. Based on the Wilcoxon Signed Rank Test only the median concentration of iron is 
statistically greater than background. 



PARAMETER 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
COBALT 
IRON 
MANGANESE 
VANADIUM 

SHAPIRO WILK P-VALUE 
2.32E-22 
2.32E-22 
2.32E-22 
2.32E-22 
2.32E-22 
2.32E-22 
2.32E-22 
2.32E-22 

SHAPIRO WILKS CONCLUSION 
Not Normal 
Not Normal 
Not Normal 
Not Normal 
Not Normal 
Not Normal 
Not Normal 
Not Normal 



WILCOXON SIGN RANK TEST 
0.9914 

1 
0.9836 
0.9982 
0.9989 

0.0002563 
0.9356 

1 

WILCOXON SIGN RANK CONCLUSION 
Within Background 
Within Background 
Within Background 
Within Background 
Within Background 

Not within Background 
Within Background 
Within Background 



ALUMINUM SURFACESOIL GRAPHICAL DISPLAYS 
SITE 21 - BUILDING 1517/1506 AREA 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 
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BARIUM SURFACESOIL GRAPHICAL DISPLAYS 
SITE 21 - BUILDING 1517/1506 AREA 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 
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COBALT SURFACESOIL GRAPHICAL DISPLAYS 
SITE 21 - BUILDING 1517/1506 AREA 
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IRON SURFACESOIL GRAPHICAL DISPLAYS 
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